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Acme Automatic Safety Engine for Boats. 
| 

This engine, which is shown by accompany- | 
ing cut, has two upright single acting cylin- 
ders, the cranks being 180° to each other. The 
long, hollow pistons, 14 times the stroke in 
length, form their own guides, the wrist pin 
being placed just below the center, and the 
steam rings above it. 

The valve, which is of the balanced rock- 
ing type, is placed directly over the cylinders, 
the valve case forming the cylinder head. 
This arrangement gives opportunity for long 
ports, which give quick admission, and re- 
lease and reduces ‘‘ clearance” to the mini- 
mum. The exhaust steam (which escapes 
through the center of the valve) is led into a 
heater case which contains a coil of pipe 
through which the feed water is forced by the 
pump on its way to the boiler, and is heated 
to nearly or above the boiling point accord- 
ing to pressure carried in the boiler. 

The engine is rigidly attached to its base, 
and has a pitch toward the stern of boat of 
} to the foot when base is level, and no 
‘‘ universal joints” are needed to give the 
shaft the necessary pitch to submerge the 
wheel, and yet have rigid shaft connections. 

The eccentrics that actuate the valve motion 
are keyed fast to shaft and cannot slip. 
The shaft coupling is let into the face of 
hand wheel sufficiently to make perfect align- 
ment of shaft necessary to get them together. 

The link is made strong and durable, ard 
is so arranged that there is little lost motion 
from the block sliding in link. 

Lubrication is accomplished by carrying in 
the crank case a mixture of oil and water, 
into which the cranks dip at every revolution, 
and are not only flooded themselves, but throw 
the oil to every part inside the cylinder and 
crank case. The strain on the connecting rod 
is one of compression only, 
labor one direction 
there is no rattle or jar from lost mo- 
tion. The cranks, shaft, and wrist pins 
are of steel of extra 
and length of bearing. engines, 





and as the 
is all performed in 


large diameter 


These 





combine lightness, strength, and com- 
pactness, with silence and freedom from 
jar at high speeds, and can be reversed 
instantly under full steam without in- 
jury. 

The boiler shown in cut is arranged 
to burn kerosene oil vaporized by a 
steam jet, and is a rapid and economical 
steam generator capable of carrying 
high pressure without danger ‘‘to life 
or limb.” These engines are made in 
sizes 1 to 4 horse-power (nominal) and 
are also furnished separate from the boil- 
er if desired, 

It is claimed that the small floor space 
occupied, low center of gravity, sim- 
plicity of construction, ease of manipu- 
lation, combined with durability, make 
them desirable engines for the uses 
above specified. 

The manufacturers are the Rochester 
Machine Tool Works, Rochester, N. Y. 


—_— <-> 


The mechanical engineers were well 
supplied with the necessities of life at 
their New York meeting. In addition to 
being served with a lunch after two of 
their meetings in the city, and on excursion 
days, they were entertained by Prof. Morton 
at his house between the two sessions held 
at the Stevens Institute. 
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New Stationary” Blast _Forge. 





The following description and history of 


this forge is from the manufacturers, the 


Buffalo Forge Company, Buffalo, N. Y. : 
‘* This forge was originally designed for the | 
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E FOR ,BoAis, 


of the Toledo board, but we have also received 
such a number of orders from different parties 
who have seen them in operation that we have 
decided to offer them to the trade. 


We believe their merit will be appreciated 





STATIONARY Briast Forge 


Toledo Manual Training School, Toledo, O., 
whose board desired a light, inexpensive, yet 
neat, complete and ¢anvenient stationary 
forge adapted to ordinary work. How well 


we have succeeded is evidenced by the fact 


by many in the trade, especially carriage 
makers and light manufacturers generally. 
By reference to cut, it will be seen that the 
forge rests on a conical pedestal, with coal 
box on one side and water tank on the other, 


AND BLACKSMITHS. 
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also tool racks for tongs, etc., on both sides. 
The fire-place has openings on both ends for 
raising or lowering depth of fire. The tuy- 
ere iron is our improved revolving ball, 
anti-clinker pattern, with ash-box extended 


| through to side of pedestal, so that ashes can 


be easily removed. ‘The blast gate has a lever 
attachment, so that the operator can regulate 
With hood this 


makes an attractive, complete and convenient 


y 7? 


the blast easily. canopy 


forge 


——— 


Mechanical Engineers, 


Shortly before 9 o’clock on Friday morning, 
December 3, the members of the American 
Society of Mechanical Engineers began to 
assemble in the Pennsylvania Railroad depot, 
forthe purpose of making an excursion to 
Trenton, N. J., and there visit Mayor-elect 
Hewitt’s establishment. The weather was 
exceedingly fine, putting all ina cheerful and 
happy mood. A very enjoyable time was an- 
ticipated, which was more than fully realized. 
The P. R. R. had provided a special train for 
the occasion, which, with the very courteous 
conduct of the railroad officials, was fully ap- 
preciated by the members of the society. 
The party numbered about 300 persons, in- 
Arriving at Trenton, 
the *rain was switched off the main track and 
run into the yard of Mr. Hewitt’s establish- 
ment. 


cluding many ladies. 


The excursionists were heartily wel- 
comed by the officers of the works, and then 
conducted into the rolling mill, where the pro- 
cess of rolling bar iron and iron beams was 
The time re 
quired for rolling heavy beams, and the ease 


witnessed with great interest. 


with which these were handled was surprising. 


|The I beams rolled at the time of the visit 


| that they not only received the approbation | 


| pottery, in 


were, we should judge, about 12 inches deep 
and about 15 feet long. The time required 
for rolling one of these bars from a rectangu- 
lar piece or billet was about two minutes. 

The bridge department was visited next, 
and the special tools for punching, riveting 
and squaring off the ends of girders examined. 
After seeing all the sights in this department 


the party was conveyed by train to a place in 


the same establishment, where an excellent 
lunch was provided for all. During lunch 
hour regret was expressed for the unaccounta- 
ble absence of Mr. Hewitt; a vote of thanks 
was passed by the society for the kind greet- 
ing and courtesy they had received, and in- 
vitations extended to them by other manufact- 
urers to visit their establishments. 

After lunch the party witnessed the process 
kinds of wire, No. 40 wire 
being the finest wire manufactured in these 


of making all 
works. ‘The excursionists next availed them- 
selves of the opportunity to visit the Trenton 
which making 
and decorating crockery was shown and ex- 


the manner of 


In this the ladies were particularly 
which 
finally revealed a secret: namely, the source 
of the greater part of our imported crockery. 
All the dishes that were examined had a for- 
eign stamp, and this, the superintendent 
frankly admitted was put on the dishes for 
the purpose of a little deception, as the Ameri- 


plained. 


interested, often asking questions, 


can public has a great fancy for imported 
goods, and will buy such in preference to 
The 
complete success and creditable to all con- 


home made articles. excursion was a 


cerned. 





Practical Drawing. 


By J. G. A. Meyer. 





TENTH PAPER. 





Problem 3. 
109. PERPENDICULAR 


STRAIGHT 


TO DRAW A LINE TO A 


LINE FROM A GIVEN POINT OUT- 
SIDE OF THAT LINE. 

Fig. 74. Let B D be astraight line of un- 
limited length, and let A be a given point 
outside of the line BD D. 

Take any point as / on the other side of 
the line B D; from the point A as a center 
the distance 
between the given point A and the point 7 
draw the are /’ G, cutting the straight line in 
the two points / and (. From the point /’as 
a center, and with a radius greater than half 
the distance 7’ G, describe an arc (, and with 
the point G as a center, and with the same 
radius as used for the arc ( describe another 
arc, cutting the arc (in the point //. Join 
the points A and // by a straight line; this 
line will be the perpendicular required. 

The line A // is perpendicular to the line 
B D because the two points A and // in the 
line A // are equally distant from the two 
points /and Gintheline B D. (See article 
39.) 

Direction.—In the space marked Problem 3 
draw an oblique line / D, that is a line not 
parallel to any of the division lines on the 
sheet. Above the line / J) choose any point 
and mark it A. 
draw a perpendicular in a manner as just ex- 
plained. 


and with a radius equal to 
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a straight line; this line G F' will be the chord 


of the arc described from the point or 
center A. 

The angle A must be equal to the angle C, 
because they are subtended by equal arcs. 
(Article 42.) 

The are @ F must be equal to the arc D H 
because these are described with equal radii, 
and have equal chords. 

Directions.—In the upper part of the space 
marked Prob. 5, draw any two straight lines 
forming an angle; assume this to bethe given 
In the lower part of the same space 
draw a straight line A 6. Then at the point 
A, in the straightline A B, constructan angle 


angle. 


according to the instructions given in this 
problem. 

Draftsman's Method.—In the construction 
of equal angles the draftsman always adopts 





Then through this point A | 


Draftsman’s method: This is similar tothat 


as explained at the end of Problem 1. 
Problem 4. 
110. TO BISECT A GIVEN STRAIGHT LINE. 
Fig. 
it is required to bisect the same. 
From the end A of the line as a center and 


with a radius greater than half the length of | 


the line A P describe an are of a circle ; 
from the end # of the line as a center and 
with 
another arc intersecting the former in the 
two points J and H. 
of intersection draw the straight line D # ; 
this line will bisect the line A 
point C. 

Since the two points ) and # are equally 
distant from the extremities A and 2, both 
must lie in the perpendicular raised from a 
point in the center of the line A 2. There- 
fore the line D # divides the line A / into 
two equal parts at the point C. 
40.) 

Directions.—In the space marked Problem 
4 draw any straight line; mark one of its 
extremities A and the other #2; then bisect 
the line A P according to the instructions 
given in this problem. 


(See article 


Draftsman’s Method.—Draftsmen gener- 
ally adopt this geometrical method for bi- 


75. Let A / be the given straight line; | 


the same radius as before, describe | 
Through these points | 


Bin the| 
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adopt this geometrical method for dividing 
angles, as better methods cannot be obtained. 
Problem 7. 

113. TO DRAW THROUGH A 
STRAIGHT LINE PARALLEL TO A GIVEN STRAIGHT 


GIVEN POINT A 

LINE. 

Fig. 79. Let Cbe the given point and A 
B the given line; itis required to draw a 
straight line through the point (’ parallel to 
the given line A B. 

From the point C as a center and with a 
radius greater than the shortest distance from 
the given point C, tothe line A B, describe 
an indefinite arc # G, cutting the given line 
in the point @; from the point @ as a center, 
and with the same radius as before, describe 
the arc C F, cutting the given line A Bin 
the point ¥; of course if this arc is accurately 
drawn it will and must also pass through the 
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secting any straight line either long or short. | 


Sometimes draftsmen divide a line with 
We 


a 
pair of dividers by trial. prefer the 
geometrical method. 

Problem 5. 
111. AT A GIVEN POINT IN 


MAKE AN ANGLE EQUAL TO A GIVEN 


A STRAIGHT 
ANGLE. 

Let A BJ in Fig. 76 be the given straight 
line ; and A the given point in this line. 
It is 
required to draw from the point A, a straight 


Let Cin Fig. 77 be the given angle. 


line which shall make an angle with the line 
A B equal to the given angle at (. From the 
point CU (Fig. 77 
radius describe the are J £ terminating in 
the sides of the given angle ; join the points 
D and #, or in other words, draw the chord 
D E. 
and with the same radius as that used for de- 


)asacenter, and with any 


From the point A (Fig. 76) as a center 


scribing the are J) /, in Fig. 77, draw an in- 
definite are // /', cutting the straight line A 
B in the point #4. From this point asa 
center, with 
length of the chord ) /, draw a short arc 
cutting theare H /’in the point G. Through 
the points A and @ draw astraightline A G; 
then the angle 2 AG will be equal to the 


and a 


LINE TO 


radius equal to the | 


er : 
this geometrical method, because other meth- 
ods will not enable him to do it quicker. 


Problem 6. 
TO BISECT A GIVEN ANGLE. 
112. Fig. 78. Let A CB be an angle which 
| it is required to bisect. 

From the point C (that is the vertex of the 
angle) asa center and with any radius de- 
scribe the arc A BP ; this are will intersect the 
sides of the angle in the points A and B. 

From the point A as a center, and with any 
radius greater than half the distance between 


A and B, describe a short are ?; from the | 


point / as a center, and with the same radius 
as used for the are jf, describe another arc 
intersecting the former in the point D. 


the angle # C B, and the arc A FE will be 
;equal toarc # B, hence the line C D will 
divide the angle A C # into two equal parts. 
Directions.—In the space marked Prob. 6, 
draw any two straight lines forming an angle 
at C. 
as shown in this problem. 


Divide this angle in a similar manner | 


Fig. 80 


given point C. 
and with a radius equal to the distance be- 
tween the points F and C, describe a short 
arc intersecting the arc G@ Hin the point D. 
Through the points ( and D draw a straight 
line; this line will be parallel to the given 
line A B. 


From the point G as acenter 


The line ( D is parallel to A B because by 
drawing a straight G C through the points 
G and C, we find that the angle D C G and 


him the best and only reliable method for 
drawing on the floor long parallel lines. 

Directions.—In the space marked Prob. 7, 
draw a straight line, A B, which will be as- 
sumed to be the given line. This line should 
not be drawn parallel to any of the division 
Above this line, mark off any point 
C, which will be the given point. Through 
this point draw a straight line parallel to the 
given line, according to the instructions given 
in Prob. 7. 

Draftsman’s Method.—If it is required to 
draw through a point a straight line, paral- 
lel to a horizontal line, the draftsman will 
use the T square, as explained in Art. 79 and 
illustrated in Fig. 47. 

If it is required to draw straight lines 
parallel to vertical lines, the draftsman will 
use his set square in a manner as explained in 
Art. 81 and illustrated in Fig. 50. 

If it is required to draw straight lines, 
parallel to oblique lines, that is, straight lines 
not horizontal or vertical, the draftsman 
adopts the following method : 

Fig. 80 represents a given oblique line, 
A B, drawn on a sheet of paper; it is re- 
quired to draw lines parallel to A B, accord- 
ing to the draftsman’s method. 

Place the T square with the set square in the 
position marked 1, in which the edge c d of 
the set square, when firmly held against the T 
square, will coincide with the given line A B. 
Now, with the left hand hold the T 
square in this position, and with the right 
hand move the set square along the edges of 
the T square, to any desired position, for in- 
stance, such as marked 2; then along the 
edge cd draw aline. This line will be paral- 
lel to the given line. In this manner any 
number of parallel lines maybe drawn. Of 
course, in drawing these parallel lines, the 
set square must never be allowed to depart 
from the edge of the T square; the former 
must always be firmly held against the latter. 

114. In connection with the last three prob- 
lems the student will be benefited by re- 
viewing the definitions given in the article 28 
and all the following articles up to 46. In 
fact, to obtain a clear conception of the last 
three problems the student will do well by 
finding the answers to the following ques- 
tions : 

These answers may be obtained by referring 
to the number of the article given with each 
question. 

What is an angle? Article 35. 
| What is meant by the vertex of an angle ? 
Article 35. 

What is meant by the sides of an angle? 
Article 35. 

Can angles be designated, or, may we say, 
can angles be named by one letter, or must 
we use three letters? Article 35. 

Under what circumstances can one letter be 
used for designating an angle? Article 35. 

Under what circumstances must three letters 
be used for designating an angle? Article 35. 

If three letters are used for designating an 
angle, which letter should be placed between 
the other two? Article 35. 


lines. 





What is anare? Article 31. 
What isa chord? Article 31. 





| = alli — 

| The Railroad Gazette of Dec. 3, has in- 
formation that 6,111 miles of new railroad 
| has been built so far this year, against 2,523 
miles for the corresponding period in 1885, 
3,509 in 1884, 5,819 miles in 1883, and 9,574 
miles in 1882. 


the angle ( G@ F are equal, because these | 


angles are subtended by equal ares which 
have been described with equal radius and 
have equal chords (articles 42 and 111). 


In geometry it is proved, that, if two 
straight lines as ) Cand A B, Fig. 79, are 


| cut by a third straight line as (/ C, making the 
Through the points ) and C draw the straight | 
line C D; the angle A C # will be equal to| 


alternate angles D C Gand CG F equal to 
each other, the two straight lines will be 
parallel. 

Drawing through a given point a straight 
line parallel to another line may seem to be 


| @ matter too simple for bestowing upon it any 


particular attention ; nevertheless, we strongly 
advise the student not to pass over this prob- 
lem carelessly, but should study it carefully 


given angle (. Join the points Gand /'by| Draftsman’s Method.—Draftsmen always | and commit it to memory, as this will teach | of our appointments in first class shape.” 


Pe - 


Prof. Chas. I. King, Superintendent of the 
Department of Practical Mechanics, University 
of Wisconsin, at Madison, in sending a list 
of subscribers to the AMERICAN MAacagtnist, 
writes : 

‘* We are only getting settled in our new 
buildings, but I have now 45 students in shop 
instruction, and think the number will reach 
60 next term. We have a forge room with 10 
forges; a moulding room; machine shop, 
42x120 ; carpenter shop, 38x44; a room for 
patternwork, 30x30, and a room for instruc- 
'tion in use of bench tools for woodwork, 
38x44. We hope by another year to have all 
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Seymour’s Pipe-Wrevch Attachment 
for Monkey Wrenches. 


This is a device which can be conveniently 
attached to a monkey wrench, converting it 
into a pipe wrench for small and moderate 
size pipe. Nothing is required to be done to 
attach it except to slip the attachment over the 
post of the wrench and screw up the movable 
jaw against it to hold it in place; the ends of 
the divided parts of the attachment are 
turned up to prevent attachment from being 
drawn out from between the jaws. The 
manner of using this device is so clearly 
shown in the engraving that further descrip- 
tion is unnecessary. 

The manufacturer is the Armstrong Manu- 
facturing Company, Bridgeport, Conn. 

<> 

Driving by fibrous ropes has been but little 
practiced in this country, although they are 
quite extensively employed in England. A 
recent example there is the arrangement of a 
500 horse-power engine to drive a dynamo 
for 5,000 electric lamps, by ropes. The 
armature of the dynamo is 9 feet in diameter, 
the weight of the field magnets and frame 
being about 45,000 pounds, 


pe 


The Merican Financier gives a very satis- 
factary account of the use of steel rails in 
Mexico. Wooden ties are said to last from 
five to six years, and to cost about one dollar 
each. Steel ties cost, delivered, about two 
dollars each, and are expected to last from 
thirty to fifty years. The cost of spikes is 
saved when steel ties are used. 


8 a 


The following account of the breakdown 
of an engine which appeared in an English 
paper is equal to anything of the kind that 
ever appeared in a daily paper in this 
country : 


A serious breakdown occurred last Saturday 
morning at the mill of Mr. T. Moss, Kirk- 
ham, resulting in the stoppage of the works 
for a considerable period. The accident 
happened to the new engine recently erected 
on the newest and most economical principle. 
The chief engineer when on duty heard a 
bumping of the engines. On going to the 
sluice valve to shut off steam he found that 
the vacuum had dropped in the valve and 
jammed it. On examination of the engines 
it was found that the piston rod, which runs 
the ball-thrust bearings, had become bent 
through one of the bearings becoming de- 
ranged. The links connecting the piston rod 
with the piston broke through, a bolt being 
eaten away by an accumulation of matter in 
the cylinder, which resulted also in a broken 
piston. 


=> 


Water Purifier and Seale Extractor. 


This device has for its object the getting 
rid of dirt and scale making impurities in 
water. In the engraving A represents the 
boiler, and (’ pans, set above the flues B. 
One of these pans is shown in the small en- 
graving. shows the over-flow tubes. 

To the bottom 
tached to remove floating impurities. 


E a blow-off is at- 
The 
feed water is supplied through pipe AK, and 
overflows from one pan to the other, through 
the entire series. 


from 


The pans cans be taken 
out and cleaned as often as is It 
is made by H. J. Delaney & Co., Milwau- 
kee, Wis. 


desirable. 


iB 


English Boiler Legislation. 





Boiler makers and steam users in England 
are at present interested in a bill relating to 
the control of steam boilers to be introduced 
It 
seems that explosions of steam boilers occur 


in the coming session of Parliament. 


in England about as often as anywhere else. 
Some of the causes of these explosions are: 
Using boilers long after they are unsafe for 
any pressure; using safety valves which can 
be tampered with and overloaded, or even 
fixed down ; 


using boilers without safety 


valves, and using unreliable steam gauges. 
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Srymour’s WRENCH ATTACHMENT. 


of all boilers at work at the time of the Act 


structed; second, enactments as to the 
fittings with which boilers shall be provided; 
and third, provisions for insuring thorough 
periodical inspection of boilers by competent 
surveyors. 


- >_> 


Lynde Improved Pop or Spring-Loaded 
Safety Valve. 


Safety valves of the style shown on this 
page are made in variety of forms to suit 
every style of steam boiler, but are more 
particularly adapted to marine and stationary 
boilers. This cut is a representation of 
the stationary form. A is the valve ; 
B guide wings attached to valve, and 
connecting the concave dise. D is the 
rim against which the guide bears, / the 
guide pin to the valve. A C is the nut 
by which, with the action of lever -/, 
the valve is lifted from its seat when 
under pressure or otherwise. // is the 
pressure stud by which the valve is set 
to relieve at any pressure required. / 
is the check nut to make tight when the 
valve is set at the required working 
pressure, after which the valve can be 
locked, and the key held by the pro- 
prietor or some trusted person, thus 
avoiding all tampering with the valve, 
and insuring full security against over- 
pressure in the boiler. The valve will 
open promptly when the pressure at 
which it is set is reached, thus reducing 
he pressure slightly, and never allow- 
ing it to increase if the valve is the 
proper size for the work it has to per- 
form. 


The cut shown here represents a new 


pop safety valves suited for marine, station 
ary, locomotive and portable boilers. 























Water PouRIFIER. 





Here we see a rather bad state of affairs 


which the Act of Parliament is to rectify. | 


It is expected that the bill will contain the 
fcllowing clauses, which may be classified as 
relating to three divisions of the subject : 


First, provisions for the complete registration | 


will be a prosperous and profitable one to all 





being passed, and those subsequently con- | 





form of the Lynde valve, designed and con- 
structed by J. E. Lonergan & Co., No 211) 
Race street, Philadelphia, Pa., who are the! the welfare of school children should be 
owners of all J. D. Lynde’s patents on pop | aroused, and have this 
safety valves, and who are now manufacturing | changed at once. 


number of large and expensive ships for the 
U.S. Navy, must indicate to the mechanic on 
this side of the Atlantic that the year 1887 


and particularly to those mechanics who de- 


MACHINIST 


| voted all their spare time during the past dull | 

| seasons to patient study and reading, increas- 
ing their stock of useful information, which 
will enable them to do more difficult work, 
and fill with credit to themselves positions of 
greater responsibilities. 


9 ER 
We learn that John Fink, the bogus lubri- 
cating mixture man, has been arrested in 
Baltimore for swindling L. P. Whitman, 
Secretary of the Warren Glass Works Com- 
pany, of Cumberland, Md. Fink has hereto- 
| fore worked some dodge to escape whenever ar- 
rested. He has victimized quite a number of 
| shrewd business firms with his recipe, and 
seems to be looking for more. 
a 9 - 
Boilers in Public Schools. 

Steam boilers should be placed in the 
charge of competent engineers who have a 

license to do that kind of work. 
| This statement has often been made by 
many persons ; is the opinion of every sensible 
man and woman, and according to the law of 

New York city, it should not be otherwise. 

| Yet why is it that in some of our public 
schools, boilers putin the basement of these 
| schools are placed in the charge of janitors 
who are incompetent men, having no license 
for doing this kind of work? 
realize the danger in which their children are 


Do parents 


placed when attending schools of this kind ? 
And do those in authority believe that the 
lives of children are of no value ? 

| Itis time that every person interested in 
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state of affairs 
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Trial of an English Compound Engine. 


Tests were recently made at South Ken- 





sington, England, of a compound non-con 
built 
Colchester. 


| densing engine, by Davey, Paxman 
& Co., of The 


cylinder was 12} inches, and the low pressure 


high pressure 


| . . . o . 
| 20 inches diameter, with stroke of 24 inches. 


3 


most exactly equally divided between thé two 
cylinders. The consumption of coal per in- 
dicated horse-power per hour was 2 56 lbs. 
The water evaporated per pound of coal was 
9.42 Ibs. 


11.33 lbs. from and at 212°. 


equivalent to an evaporation of 


Be 


Legal Decisions as Matters of Policy. 





of Boston, the well- 
and the successful insur- 
writes a letter to Br dstreets 
in which he says (referring to U. S. Treasury 


notes) : 


Edward Atkinson, 
known economist 
ance manager, 


‘*The functions of money have been im- 
parted to these notes by force of law, sus- 
tained by the decision of the Supreme Court, 
which will probably be reversed at a future 
day in order to avoid the dangers which may 
hereafter arise under the decision as it now 
stands.” 

Mr. Atkinson must havea very poor opinion 
of the nine eminent judges who constitute 
of the United States. 
We feel assured that he is mistaken and that 
the Supreme Court does not render deci- 


the Supreme Court 


sions 28 & matter of policy, but as a matter of 
law. There may be judges of minor courts 
that will 
tain interests regardless of the plain require- 


give legal decisions to satisfy cer- 


ments of law, but the masses of people in 
this country are not ready to believe any 
such prostitution of judicial power on the 
The decision 
Mr. Atkinson mentions was rendered eight to 


part of the Supreme Court. 


one, after mature deliberation, and nobody 
these eminent jurists have 
since become convinced that they made a 
mistake. If a real danger were apparent to 
the people of this country growing out of a 
decision of the Supreme Court on Constitu- 


supposes that 


tional law they would do as they did in the 
case of slavery—amend the Constitution. 
There are two public dangers which should 
be fought against. They are the disregard of 
law by the ‘‘ vicious elements,‘’ and the per- 
version of law by a certain class of wealthy 
men. The former breeds anarchists, and the 


latter monopolists. 


+ ee 


A convention of those trades and occupa 
tions engaged in the machine industry of the 
United States was held last month in Cincin- 
the ad- 
E. Hall, delivered 


nati. We make some extracts from 


dress of the Chairman, J. 
on that occasion : 

‘* Of all forces that enter into the activities 
of modern civilization, machinery is the dom 
inant force of all. Itistrue that machinery 
itself is dependent more or less upon all 
science, arts and trades; but there is no sci- 
ence, art or trade so universally and intimately 
associated with the general welfare as the 
It is 
the important and deciding factor in every 
of Agriculture, 


mining, transportation, both land and water, 


construction and repairs of machinery. 


sphere human activity. 


manufacture, education, finance, sanitary 
science, and war, all seek to possess or control 
this great umpire in the struggle for suprem- 
acy. Wemay safely say, that without ma- 


chinery—education, freedom, democracy, 
would have remained mere idealism in so far 
as the masses of people are concerned; and 
its influence in conserving public morals, is 
incalculable, for machinery has made possible 
human veins 


those opportunities whereby 





|The engine is what is known in England as 
| the semi-fixed, or under-type, called here semi- 
of the usual ** loco 
the 
engine being located underneath and to the 


| portable. The boiler is 


motive’’ type used with such engines, 


The boiler contains 100 
10 feet 7 


The total heating surface 


sides of the barrel. 


91 
“4 


|inches long. 


tubes, inches diameter, and 
is 
| 711 square feet. ‘The ordinary grate surface 
|is 19.2 square feet, but was reduced for the 
|trial to 15.3 feet ; 


|} inches diameter. 


square smoke-stack, 17 


The engines were run at 104 revolutions, 


The increased activity in locomotive build-| with an average steam pressure of 107 lbs. 
ing, and the prospects of having to build a| The admission of steam to the high-pressure 
| cylinder was controlled by automatic cut-off 


| governor. 


ing the trial. 
| ‘The indicated horse-power was 109.5, al 


’ 





The cylinders are provided with 
steam jackets, but these were not in use dur- 


may be something higher than mere ani- 
mals, whose daily routine of drudgery and 


| necessities. Through the instrumentality of 


toil but scantily administers to their physical 


| machinery mankind is afforded that leisure 
| so absolutely necessary to develop those innate 
| capabilities for progress that distinguished 


| them from the brute creation.” 
| 
| ——~_ae— 

We note that the Pennsylvania legislators 
who must soon travel to Harrisburgh are dis- 
turbed over the possibility that the Attorney- 
General may declare the granting of free 

It is 
said that large railroad corporations in several 


passes by railroad corporations illegal. 


States are engaged in a question of arithmetic 
as to whether they get an equivalent, in the 
way of legislation, for the passes they issue to 


lawmakers. 


Modern Locomotive Construction. 
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PRACTICAL APPLICATION OF THE PRINCIPLES 


RELATING TO THE VALVE MOTION. 

In our previous papers we have endeavored 
to explain the manner of laying out on paper 
a simple valve gear, so that its mechanism 
can be correctly proportioned, drawn, and 
made in the shop. 

After the different parts of the valve gear 
are finished, they must then be correctly set 
in the engine. The principles involved in 
the practical setting of the valve gear are the 
same as those presented in connection with 
laying out the valve gear given in the pre- 
vious papers, but, as will be seen hereafter, 
the method employed in the shop for finding 
the position of the eccentric on the shaft, 
also for finding the correct length of eccen- 
tric rod, is not the same as the method em- 
ployed in the drawing room for obtaining the 
same results. 

In setting a simple valve gear as illustrated 
in Fig. 170, the great aim is to obtain equal 
leads of the slide valve: to obtain these we 
must first determine the correct length of the 
eccentric rod ; second, find the locations of 
and lastly, 
the correct positions of the eccentric on the 
shaft. 


In order to show 


the dead centers of the crank ; 


clearly the practical 
method employed in setting the valve gear in 
an engine, we will take the following ex- 
ample : 

Haample 35.—The dis- 
tance, as shown in Fig.170, 
between the center of the 
crank shaft and the center 
of the cylinder is 8 feet 4 
inches, the length of the 
valve rod from center of 
valve to center 
rod pin is 20 inches, lap § 
of an inch, lead ;y of an 
inch, and travel of the 
valve 5 inches. In this 
example it must be under- 
stood that the cylinder, 
shaft, and the other parts 
of the engine have been 


of valve 





correctly .set in line, and 

that all we have to do is to 
set the valve gear. 

LENGTH OF 

Our first duty is to find the length of the 


ECCENTRIC ROD, 


eccentric rod; on paper this can be easily 
accomplished. 
the valve and rod in the center of its travel, 


Here we have only to draw 


and measure from the center 1 of the valve 
rod pin to the center of the shaft which is 
equal to 100—20=80 inches, and this distance 
of 80 inches is the length of the eccentric rod. 

Now if the workmanship of all the other 





parts of the engine is absolutely perfect, so that 


all the dimensions of the mechanism are 


absolutely correct, all that we would need to 
do, is to make the eccéntric rod from the 


center of the eccentric strap to the center of 
the valve rod pin 80 inches long. But such 

perfect workmanship is seldom procured, and | 
therefore the 


made of two pieces, namely, the eccentric 


eccentric rods are generally 


strap and the rod proper, and constructed so 
that the distance between the center of strap 
and the center of pin / can be adjusted to 
suit the other parts of the machinery, and 
thus enabling all to work harmoniously and 
correctly. (See twenty-sixth paper.) 

To obtain in an engine by measurement 
the 
center // 1s often a difficult matter if not im- 


the distance from the center of shaft to 


practicable, and therefore the following prac- 
tical method for finding the correct length of 
the eccentric rod is employed. 





Fasten the eccentric on the shaft in a posi- 
tion which will allow it to be connected to the 
valve rod. In fastening the eccentric in this 
position, no attention need or should be paid 
to the position of the crank; but we should 
proceed without taking the crank into consid- 
eration. Place and connect in position ‘he 
to be 


somewhat short, turn the crank shaft ina 


eccentric rod, which we will assume 


direction in which the shaft is designed to 
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run, and when the valve arrives in the posi- 
tion marked 1, drawn in full lines, Fig. 171, 
which is one extreme end of its travel, draw 
along the edge a of the valve, a line on the 
valve seat; again turn the shaft in the same 
direction as before, and when the valve ar- 
rives in the position marked 2, shown in dot- 
ted lines, and which is the other extreme end 
of its travel, draw along the edge d of the 
valve, a line on the valve seat. Also on this 
surface draw a short line d midway between 
the lines @ and 6 and parallel to the same. 
The distance from the line d to the center e of 
the valve seat indicates that the length of the 
eccentric rod is just that much too short and 
must be increased by an amount equal to this 
If this measures } of an inch the 
length of rod must be made } of an inch longer. 
Again, if the point d bad fallen on the other 
side of the center ¢ of the valve seat, then the 
distance between d ande would have indicated 
that the eccentric rod is just that much too 


distance. 


long, and must be shortened by an amount: 


equal to this distance. 

In the eleventh paper we find that when a 
valve has no lap the center of the eccentric is 
placed in a line perpendicular to the center 
line of motion, and in the twelfth paper we 
find that when a valve has lap the angular ad- 
vance of the eccentric must be laid off from 
this same line. Therefore in Fig. 171, the 
angular advance of the eccentric must be laid 


off from the line 0 P drawn perpendicular to | 


the center lineofmotion 1 M. Consequently, 
on paper, the position of the eccentric is 
easily found, for, we have only to draw a 


if the periphery of the disk is turned then | 


the arcs 5b c and ed can be described with the 
aid of a gauge; if the periphery is not 


turned then these arcs should be described 


with the aid of a scriber or sharp-pointed | 


instrument held against the face of the disk 
while the shaft is revolving in its bearings ; 
but whichever way the ares are described 
these must true. Next turn the shaft in the 
direction of the arrow, until the crosshead is 
within a short distance from the end of the 
stroke, say $ of an inch; while in this posi 
tion mark on the slides a line 7 even with the 
end k of the crosshead. Also while the shaft 


and the crosshead is in this position place a | 


center-punch mark j on the frame or any 
other fixed surface. From this point) as a 


center, and with a tram of any convenient | 


length, 7 / as a radius, describe a short are 
intersecting the arc 0% ¢ in the point c (this 
point c will at this instant lie under the end 
A of the tram, and not as shown in the 
figure). Now turn the shaft in the same 
direction as before, causing the crosshead to 
complete its full stroke and part of the return 
stroke, and when during this motion the 
edge k of the crosshead touches the 
g on the slide, stop turning the shaft, and 
while in this position describe from the point 
J as a center and with the same tram 
| as before, a short arc, intersecting the are 3c, 
|inthe point c. Find the point % on the are 
6c, midway between the points ) and c. Now 
| turning the shaft into a position in which the 
| ends of tram will touch the points / andj, the 
| crank will be on one of its dead centers, as 





. . : | 
circle whose diameter is equal to the travel of | shown. 








the valve, namely, 5 inches; and a straight 
line fm parallel to O P and 4} of an inch| but for this purpose we must draw another 
(which is equal to the lap and lead) away 


from it. The point f in which the line fm 
intersects the circle is the center of the eccen- 
tric when the crank is at Z and the crank 
shaft is to rotate in the direction as indicated 
by the arrow. But in setting the valve gear 
in an engine, lines like ZL M and O P, from 
and on which measurements can be taken, 
would be a difficult matter to locate, and 
therefore we must seek another method, but 
not new principles, for laying off the angular 
advance of the eccentric. 

With a little reflection it will be seen that, 
since we have the correct length of the eccen- 
tric rod, we can lay off the angular advance 
from the center H, Fig. 170, providing we 
first assign some particular position to this 
center, and the best position that can be 
assigned to the center H# for this purpose is 
the position which corresponds to that of the 
crank when the latter is on a dead center; for 
instance, such as A, Fig. 171. 

TO FIND THE DEAD CENTERS OF THE CRANK. 

The dead centers A and B of the crank pin, 
in Fig. 170, are represented by the points in 
which the center line of motion 1, M inter- 
sects the circumference of the circle repre- 
senting the path of the center of the crank 
pin. 


fore, in this case also adopt a practical method 
by which these dead centers can be readily 
and correctly found. For the sake of sim- 
plicity in our illustration we have repre- 
sented a crank disk instead of a locomotive 
wheel. This will not affect the correctness of 
our reasoning, for what is true in one is also 
true in the other case. 

On the crank disk describe ares } ¢ and ed ; 





But, as stated before, we cannot locate | 
in the engine the line 1 M ; we must, there- | 

















line | 
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Suggestions in Machine Design. 
By A. J. SHaw. 


5. 

The following articles are the outgrowth of 
the writer’s experience at the drawing board 
and in the shop, and are presented with the 
hope that they may he a means of leveling 
for others some of the difficult paths to tra- 
verse which has cost him much thought at 
times, and prevent to some extent a repetition 
of errors which have cost others money. 

The treatment is necessarily general rather 
than special in most instances, for, as nearly 
every design is a special one, or belongs to a 
special class, which must be considered by 
itself, a study-of one, or of a number even, 
no matter how exhaustive, might evolve 
nothing of value in another case. 

It may seem that in some respects the 
survey is rather from the speculative than 
from the directly practical standpoint; but 
this is thought to be of use in that it affords 
a broader view of the subject involved. 


All design is imitative to this extent—no 
combination can be conceived the elements 
of which are not first known. 

It is impossible for the human intellect to 
imagine anything which is totally foreign to 
its previous experience. Even in our dreams, 
in which are embodied the wildest and most 
incongruous images and combinations, the 
dream as a whole is composed of parts, which, 
as isolated details, we have seen or of which 
we have heard, in our waking hours. 

In the 
most 


same way, the 
strikingly original 
invention, while it may be 
based on _ principles of 
had had no 


previous knowledge, is, in 


which we 


its material embodiment, 
made up entirely of ele- 
ments already known. In 
its construction it is but a 
collection of shafts, cams, 











In a similar manner we can find the point 7; 


line, 7, on the slide, which is drawn even with 
the edge » of the crosshead when it is within 
one-half of an inch of the beginning of the front 
stroke. Then from the point j, and with the 
sametram, and in the same manner as before, 
the points d and ¢ are found, and the point 7, 
midway between these points on the arc d e, 
is established. Turning the shaft into a posi- 
tionin which the tram will lie on the points 
/ and 7, the crank will be on the other dead 
center. 

TO FIND THE ANGULAR ADVANCE OF THE 

ECCENTRIC, 

We have stated that the angular advauce of 
the eccentric can be laid off from the center 
ky, Fig. 170, when this center is in a position 
corresponding to that of the crank when the 
latter is on a dead 
turn the shaft so that the crank will 


the dead center A (2 would answer the pur- 


center. Consequently, 


be on 


pose just as well), and while in this position 
move the eccentric on the shaft in a position 
the 
one-sixteenth of an 


which will give the valve required 
amount of lead, that is, 
inch ; by so doing we bring the center H in 
the correct position when the crank pin is at 
A. But since the length of the eccentric rod 
is now correct, the eccentric must now be 
moved in a position on the shaft in which 
the eccentric rod be connected. Fas- 
ten the 
inaccuracies exist in the valve gear, then, by 
turning the crank shaft, we will find the same 
amount of lead when the crank is at 2. If 
the valve has not the same lead 
of the stroke, then 


which must be found and rectified. 


can 


eccentric in this position. If no 


at each end 
inaccuracies do exist, 
In set- 
ting the valve extreme accuracy is necessary, 
without this, failure will be the result. 





gears, levers, screws, etc., 
which are already familiar 
in other combinations. 
Words are a necessity to 
clearly-defined thought. It 
is only in the realm of 
music that there seems to 
be any exception to this, 
is not 
so much a clearly-defined thought as an 


and even there it 


emotion which seeks expression. 

Details are to the mechanician what words 
are to the poet—the media for the expression 
of his ideas; and it may be as difficult for 
the inventor to conceive clearly that for the 
realization of which details do not exist, as 
for the poet to imagine definitely that for the 
expression of which language has not yet been 
created. 

Some machines seem to exist because they 
are—they were not born, neither did they 
grow—they happened. 

Our judgment of a machine is apt to be 
influenced largely by things which, while 
they have no relation to its efficiency as a 
piece of mechanism, are indicative of the 
manner of design and construction. 

When we see brackets, levers, gear arms, 
of a cross-shaped, ribbed and oval section, on 
the same machine, with no apparent reason 
the 
machine is as good as if the unities of design 


for difference, we cannot feel that the 
had been preserved throughout. 

We are apt to think that it was a victim of 
circumstances, and had been collected by 
installments. 

This is the case with nearly all machines 
built on the cut-and-try system ; they may do 
their work, but from the mechanico-estheti- 
cal standpoint they are horrible. 

There is a well known upright drill in the 
market which will illustrate this point. 

It is a finely-designed machine in many 
respects, well arranged and proportioned, 
the curves well blended and true, the sec- 
tions of cast-iron parts all circles or well- 
shaped ovals. But on the side of the column 
is bolted a bracket for carrying the shipper 
lever, added, evidently, at a date later than 


that of the original design. In elevation the 
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bracket is a clumsy ogee, of a TF section, 
with the rib at one end on its upper, and at the 
other end on its lower side, making as ugly a 
combination as can well be conceived. 

The machine, as a whole, reminds one of a 
dress suit and cowhide boots. 

Each detail should be to the machine as 
are the branches of a tree to the trunk, a 
natural outgrowth. 

All design is a compromise vetween com- 
mercial and engineering requirements—the 
first demanding something cheap, the second 
requiring that that something be good. 

In constructing for the market, the con- 
stant effort is to lower the cost of produc- 
tion. 

This may be done legitimately in either 
one or both of two ways: Improved shop 
illegitimately, 


methods, or better design ; 
by lowering the standard of quality below 
what it should be. 

While it is not a new idea, it is not suffi- 
ciently realized that the too great cost of 
many machines is due to the fact that the 
question of ‘‘ how shall this piece be made?” 
was not carefully enough considered in rela- 
tion to each one of the individual details. 

There is a constant tendency with the de- 
signer to become careless in his consideration 
of methods of construction; to design the 
machine as he wants it, and let the shop de- 
vise the way in which it shall be built. 

In cases of doubt, do not hesitate to go to 





Receiver 
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Stays 


But however careful and conscientious the 
designer may be in his consideration of shop 
methods, it will nearly always be the case 
that the actual processes of construction will 
develop many points for improvement ; and 
if he has watched his work through the shop 
with any degree of care, he will find many 
details the cost of which may be lessened 
without any decrease of efficiency, and with 
but little if any alteration in the general ap- 
pearance of the machine. 

A careful study of the facilities for doing 
work in the shop where the machine is to be 
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tually required to do the mechanical part of 
the work, must be added that expended in 
conveying and receiving instructions as to the 
methods to be employed. 

This includes not only the time of the work- 
man, but of the foreman, and oftentimes of 
the designer. 

If, however, a considerable number of 
pieces are to be made, the objection of unusual- 
ness has little if any weight; the principal 
question then being as to the relative value 
of the methods in themselves. 

Sometimes the only remedy for excessive 
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13.0 between centres 


the foremen, or when discipline permits it, to 
intelligent men in the shops for advice. 

If this were done more frequently it would 
but tend 


toward a more cordial feeling between the 


save not only time and money, 
shops and the office than usually exists, at 
present, in most places. 

Those designers who do not consult the 
shop, either from a feeling of superiority, or 
because they do not like to make an acknowl 
edgment of ignorance, are apt to be the ones 
who have most need of it. 

Differences in a machine, so slight as to 
seem at first glance quite insignificant, may 
considerable difference 


make a in cost, and 


entirely change the manner of construction. 


/ Stays 1 

















diameter 


constructed, may be an important factor in 
keeping down the cost, and will usually ex- 
ert a considerable influence on the character 
of the design. 

So designing work that it must be done by 
unusual methods should be avoided unless 
there are good reasons to the contrary. 

Man is an automatic machine, himself, to 
a certain extent, and operations to which he 
is accustomed are performed more quickly, 
other things being equal, than those with 
which he is unfamiliar. 

Work which can be laid out and done by 
the usual methods goes on as a matter of 


routine; but when an operation is entirely 


out of the ordinary course, to the time ac- 









ploying a whole tangle of expensive ma- 
chinery to do, accomplished in such an ab- 
surdly direct and simple manner that we can 
only wonder why we did not think of that at 
once, 

He who makes one piece to accomplish that 
which formerly required two, is—like him who 
causes two blades of grass to grow instead of 
one—a benefactor. 

Se 


LETTERS FROM PRACTICAL MEN, 


Steam Boilers, 
Editor American Machinist : 

Among advanced engineers the mysteries 
in boiler explosions have disappeared ; the 
theories that steam under the temperature it 
attains ina steam boiler, turning, under some 
inexplicable conditions, to a ‘‘ blue gas,” and 
that water assumed a spheroidal form and 
suddenly flashed into steam, having been 
relegated to the traditions of the past. 

‘* When a boiler bursts, it is simply because 
it was too weak to withstand the pressure,” is 
a truism that is often heard, but that simply 
begs the whole question, because it leaves 
open the yuestion whether the boiler was too 
weak to withstand its intended working 
pressure, or the pressure was greater than the 
boiler was withstand. Like 


everything else in mechanical structure, the 


intended to 
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cost is an entire re-designing and general 
simplification of the whole machine, 

There are cases in which the most effective 
method is to abandon the original construc- 
tion and build on a new foundation. 

Occasionally the surest thing is—not to build 
the machine at all. 

This is a heroic measure, and hurts. 

It is in the of a criticism on the 
original desi,’n. 

The best thing is not usually the cheapest, 
but the cheapest thing is sometimes the best. 

It is usually accepted that when one wants 
a good thing, he must pay for it; it 
undoubtedly true as a rule, but how often 
we seen that which we have been em- 


nature 


and 


have 


is 


t 





| boiler question is very largely a commercial 
one, because we know positively that we can 
build a boiler that will withstand with safety 
any working pressure employed in ordinary 
practice, providing the purchaser will pay 
for the cost of proper construction. 

We can also, under an intelligent system of 
inspection and repair, maintain a boiler in 
safe working condition, and know positively 
that it is in safe working condition 

The fact of the matter is that boilers have 
been constructed in a general way upon the 
‘cut and try’? system, instead of upon a 
strictly engineering basis, the actual strength 
having been an indefinite quantity, and not 
held as being of much importance, as long as 
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it was sufficient to withstand the test-pressute 
or proof strain. A person or a firm may have 
a right to follow the cut and try system in 
cases where their own interests alone are at 
stake; but where the property and lives of 
others are at stake, no sucb right can be ad- 
mitted. 
may take the ground that a boiler should be 


From an engineering standpoint, we 
a perfect structure, as nearly as possible 
equally strong in all parts (with the reduction 
of strength due to corrosion, etc., taken into 
account), even though such a construction 
may involve extra expense in the manufacture 
of the boiler. 

One of our greatest misfortunes in this 
matter has been the idea prevalent among 
many, that anybody could build a boiler, and 
hundreds of boilers have been built upon 
this basis while following in their wake have | 
been a train of so-called mysterious explo- | 
sions. 

Confidence in a structure has no weight or 
foundation unless it is intelligent confidence, 
or in other words is based upon actual knowl- 
edge of its strength and its load. 

In a small boiler the problem is compara- 
tively simple, but when we come to large 
boilers and especially large marine boilers of 
high pressures, boiler construction calls for 
a high order of engineering knowledge and 
ability. 

A sixteenth 
thickness in the shell of a boiler, say 42 


inches in diameter, is of comparatively little 


of an inch more or less of 


moment, and a maker may say to himself: 
‘‘T will punch the holes and use a plate 3 
instead of a °, inch thick, so that the back 
will be amply strong enough for the pressure, 
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material, the workmanship, the design, care- 
ful usage and proper repair, and the safety 
upon proper design and inspection. By 
proper design I mean not only the form 
and proportions of the various parts of the 
boiler, but also upon the designer knowing 
exactly and precisely what duty each part has 
to perform, and that it will perform this duty 
under all conditions of actual use. Just as 
soon as a designer assigns a value to some 
one part, that he knows is a variable value, 
and that may under certain and not unusual 
conditions cease to exist, he is departing from 
sound practice, and a boiler is of all things 
in the world the most dangerous piece of 
mechanism to trust to luck upon. 

The staying power of atubeis a variable quan- 


| tity, a quantity that may and often does cease 


to exist, and the Board of Trade rules are right. 
They never have and they never will allow 
an ounce of working pressure for the staying 
power of a tube, unless it is a stay tube. 


“ig. 1 





As this letter is now, however, already long 
enough, I will reserve further remarks upon 
this point for another communication. 

Jo vA Rose. 


Making Narrow-Faced Spur Gears 





even though the riveted joint has only 55 per 
cent of the strength of the solid plate.” But 
if the constructor of 
to carry 160 pounds per inch proceeded upon 
any such a theory he would find that his 
vessel was carrying a load of unnecessary 


a 12-foot marine 


dead weight that only served to increase the 
first cost of his boiler and 
hasten its destruction. 

In the illustrations 
example of a modern marine boiler to carry 
160 pounds working pressure and built to 
meet the requirements of the English Board 
of Trade. Thus the stays are nutted on both 
sides of the plate and have a washer beneath 
the outer nut. 
being threaded and putted on the outside. 
Gusset and not girder stays are used, and I 
believe it can be shown that all these features 


to weaken it and 


herewith we have an 


Stay tubes are employed, 


are essential to proper boiler construction, 
and that the objections to their use advanced 
by some will not bear intelligent investigation. 

In the matter of the stays and tube stays 
their extra expense is sometimes urged against 
them, but we may look at this matter in two 
Ways ; 
and nutting, over that of riveting, and second, 
at the amount of this extra expense 
sidered with relation to the extra strength 
this construction gives to the whole boiler; the 


first, at the extra expense of threading 


con- 


latter is the sound engineering view to take of 
the matter. If a boilet of a certain strength 
and degree of safety costs $5,000 and its 
value in the above respects can be increased 5 
per cent. at a cost of $10, then the $10 is well 
invested, even though it were supposed that 
the extra strength was never called into active 
service. 

be called 


But the extra strength will always 


into active service as the boiler 
wears, prolonging its life, providing against 
disaster, and tending to maintain its capa 
bility to carry the pressure it was originally 
designed for. 

In _ boiler 


of two lines ; 


construction we may proceed 


upon one first, we may look 
upon the boiler as a structure of varying 
strength in different parts, with the weakest 
part strong enough for its duty, and the 
whole boiler good enough to pass for insur- 


ance or other purposes; and second, we may 


boiler | 


from a Wide-Faced Pattern. 
| Editor American Machinist : 
| The following plan is for making a narrow 
faced gear wheel from a wide-faced pattern. 
|In this instance it is assumed that a wheel 
| with 6-inch face is required from the pattern, 
| Fig. 1, of 8-inch face, the arms to be in the 
center. 

First bed the pattern in keeping top of teeth 
one-inch above the level of the floor. Now, 
|ram up the with black sand to 
‘the top of teeth, then ram the inside, tucking 


| 


outside 


|facing sand under the arms int e 
usual way. Get strips of wood 1° x2", 
| place them on the web between the 
arms, ram up to the top of them and 
istrike the joint off, which will be 
Make the 


joint on outside level with the top of 





one-inch above the web. 








(>) 


| 


| such a job ; care must be taken in cutting the | 
| hub core 2’ shorter than the pattern, as a 
moulder is apt to forget that the cope drops | 
one inch. In large wheels where you have to 
lift the sand between the arms with plates, 
you cut the one inch off the top ribs after the 
cope is lifted. 
PETER CAMPBELL. 
ARLINGTON, N. J. 


Casting Chains. | 
Editor American Machinist: | 


In an elaborate and valuable report on the | 


progress of mechanical engineering, read be- | 
fore the Civil Engineers’ Club of Cleveland, | 


| 














November 23, 1886, by Mr. Joseph Leon 
Gobeille, the achievement of manufacturing 
weldless links was brought up, and a model 
of a mould for casting chain, seen in figures 1 
and 2, presented. A shows the first link being 
held by the mortice block B, in position for 
the second link to be cast in the mould C, 
through the gate or opening D, after which 
it is removed and placed as A now is, and 
another link is then cast, the process being 
repeated until the length of chain desired is 
obtained. With this mould Mr. Gobeille said 
he could cast five links in one minute, and to 
prove tothe members present that the plan was 
practicable, he presented quitea long chain 
made of lead, the mould in which it was cast | 
being a wooden one. 








teeth. Ram up the cope, put pins in 
between arms to take the vent off. 
Drive the stakes in corners as 


straight 9s possible. Having lifted 
the cope off and set it aside you now 
strike off the one-inch of sand that is 
the 
swab and vent under the arms, 


above web between the arms, 
then 
dig around the outside to bottom of 
the teeth, loosen and draw the pat- 
tern up one-inch, slip four blocks 
thick under the teeth to 


Ram in facing sand un- 


one-inch 

hold it up. 
der and up to bottom of teeth, then 
draw the pattern, take out the blocks 
fill the 
Raise the print at the hub one-inch 


and four spaces up level. 
and ram it up with facing sand, and 
strike it off level with top of print. 
You then ram sand in bottom ribs of 
a little than one-inch. 
Place the pattern back and knock it 
down until solid 
of teeth ; you now ram up the 


teeth with facing sand within 2” of 


arms more 


all around the bot- 





tom 





C 





| fourteen years ago. 


mines. 


| factor of safety. 





DecemsBer 25, 1886 





rid of the exhaust in the mines, on account 
of the unpleasantness of steam. 

You tell him to attach a special condenser. 
I will tell you what I saw in Wyoming about 
The Rock Springs coal 
mine had a Cameron pump with about a four 
inch discharge to keep the water out of the 
The boiler to the pump was on the 
surface, and the pump was over three hun- 
dred feet away. A few feet below the pump 
there was a tee in suction, and one branch ran 
a few feet to what the miners called a sump, 
and the straight pipe ran about eighty feet 
further to another sump. Each pipe had a 
stop cock to regulate flow, and the pump 
drew from bottom at once. The exhaust was 
run into the sump near the pump, and the 
water allowed to cover the end of exhaust 
pipe about four inches, or enough to keep the 
exhaust from opening the water and escaping 
into the air. The height of water in pipe 
was regulated by the stop-cocks, and the 
water ran in fast enough so that the tempera- 
ture was raised but a trifle. 

This arrangement seemed to work good, 
and as the pump only made about 75 or 80 
revolutions per minute, the back pressure was 
slight. Frank Hii. 

Dallas, Tex. 


Ee 


The New York Meeting of the Mechanical 
Engineers, 


ABSTRACT OF PROCEEDINGS, 


Professor Baker (England) submitted a 
paper: ‘‘Some Notes on the Working Stress 
of Iron and Steel,’”’ from which we make the 
following extract : 


Few engineers of experience who have had 
to deal both with machinery and with struct- 
ural iron work, such as railway girders, can 
have failed to note inconsistencies in practice, 
and general vagueness as to the meaning and 
use of such terms as safe working stress or 
Rankine defines factor of 
safety as the ratio in which the ultimate 
strength exceeds the working stress, and as- 
signs to it the value of 4 to 6 for ordinary steel 
and iron subject to a variable load. But if 
we consider fora moment how the propor- 
tions of almost all parts of a machine, from 
the axle of a country cart to the coupling rod 
of an express engine, have been arrived at, 
we shall see that it has been by the gradual 
strengthening of the parts which had proved 
by accumulated experience to be too weak, 
and not by calculating the dimensions on the 
basis of a factor of safety of 4 to 6. 

To illustrate this fact we cannot, indeed, 
select a better example than that of the 
coupling rod of a locomotive engine. Thirty 
to forty years ago the coupling rods in 
general use were round rods about 23 
inches in diameter at the center and a trifle 
smaller at the ends. They were next changed 
to flat rods about 3} inches deep by 14” thick, 
and subsequently the dimensions were modi- 
fied to 4 inches by 1} inches. Finally, we 
have now on many railways girder section 
rods 44 inches deep, 2} inches wide over the 


» “4 
flanges, and { inch thick in the web. Why 











the top of teeth, and put nails or 
rods in Get a strike 
Strike the joint off 
Hold the strike well 
down on top of teeth; slick it smooth between 
the teeth. 


if required. made 
as shown in Fig. 2. 


all around the wheel. 


look upon it as a structure that is to last a | 


certain length of time and be kept up toa 


certain standard, so that when it is worn out, 
or its pressure reduced, it shall, as far as pos 
sible, occur from a general decay, and not local 
decay. 


mainly upon the thickness of shell, the 


strength mainly upon the form and method of 


constructing the riveted joints and the staying, 
the durability mainly upon the quality of the 


The weight of the boiler depends 


9 


The pattern is now 2” above the joint on 
the outside of wheel, which allows for the one- 
inch you have cut off the bottom and also the 
one-inch the cope will drop by the cutting 
off the one inch of sand that was above the 
web betweenthe arms. You now draw the 
pattern and finish the mould ; try the cope 


off, see that it touches all around. 


The above is the best method I know of; for 


Fig.2 


CastTIna CHAINS. 


While the form of link shown is round, it 
will, of course, be evident that oblong or 
almost any other form of a link could be cast. 
For long links where there would be trouble 
expected from contraction with strong metal 
cast In an iron mould, the writer can conceive 
how asand center could be nsed to allow 
freedom for contraction, and no doubt others 
can conceive the same. 

Tuomas D. West. 


Getting Steam Out of a Mine. 
Editor American Machinist : 


D. H. L, asks in question 411 how to get 





were the successive modifications introduced? 
Obviously as the result of experience, and 
not of calculation, or of increased power in 
the engines. The sectional area at the center 
of the round rod was 5.4 inches; of the first 
mentioned flat rod 5.25 inches: of the second 
|5 inches, and of the last 6.4 inches. In no 
case would the direct stress on the rod, even 
jassuming all the power of the engine were 
| transmitted through it to the coupled wheels, 
exceed 6,000 lbs. per square inch ; therefore 
direct stress had nothing to do with the alter- 
ations. What happened was this: Failures 
occurred with the round rods, and some 
shrewd, practical man instinctively concluded 
that the fracture occurred from transverse 
stress, and altered the section to a deep flat 
| bar better able to resist bending. Theoretical 
| considerations show the justice of this con- 
|clusion. At aspeed of 50 miles an hour, the 
| stress on the round coupling rods of an old 
type Great Western Railway engine, the writer 
finds, must have been 14,500 lbs. per square 
inch from centrifugal force alone, or say, 17,- 
000 ibs., including the direct stress from the 
engine. This stress has since been gradually 
reduced until with the most modern girder 
section rods, the combined stress from centri- 
fugal force and steam pressure does not ex- 
ceed half of the above, or 8,500 lbs. per square 
inch. 

Now, what is the factor of safety in the 
latter instance? Under direct pull the coup- 
ling rod would stand an ultimate stress of 
say 50,000 lbs. per square inch; under direct 
compression, say %U,000 lbs.; and under 
transverse stress, which as we have seen is 

| the one determining fracture, the calculated 
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ultimate stress on the extreme fibers would | country, but some how while it showed, theor-|in engines of the class here studied, and 
Is the | etically, a saving in power as compared with 

| the dipper machine, this saving did not ap- 
pear to obtain in practice. 
dipper dredge the best for most purposes. 


be about 80,000 per square inch. 
factor of safety here 


$0,000. . crite! 
—_— " - tn” 


Experience has shown that the coupling rods 
are sure to fracture ultimately if the stress 
reaches 17,000 lbs. per square inch; and the 
writer’s experiments, to be hereafter referred 
to, point tothe same conclusion. By making 


the working stress half the breaking stress as | fire 
power—was the Seth Low, of the Brook- 
lyn Fire Department, built in 1885. Previous exceedingly small. 
The Conway (railway) tubular bridge, 412 | to this there had been several fire tugs built ; 
but with one exception—the Zophar Mills, of | tween 10 and 20 per cent. of the total friction. 
New York—they had but little pumping 
| capacity. 
Low, two other boats, somewhat similar, had | rapidly as pressures fall, and decreases as 
been built, ‘in 


determined by actual practice, 
security is found to be attained. 


adequate | 


feet span, was instanced by Prof. Baker. In 
this bridge the factor of safety was but 
two or two and one-half, yet 36 years’ use 
had given no indications that it was too low. 
But experience had shown that with small | 
span, and light girders, such stresses would 
rapidly lead to destruction. Whether a coup- 
ling rod for a locomotive or the bridge over 
which the locomotive runs, the engineers 
have learned by experience the important 
truth that the strength of a structure or piece 
of mechanism cannot be determined by the | 
simple process of breaking a piece of the ma- | 
terial in a testing machine, but must be ascer- 


Boats” gave some interesting accounts of 
their construction and use. 


were 
Cleveland, and the other—the Geyser—for| sistance, on these parts, even, varies very 
Chicago. 
with the Merryweather, built in London in tion of the other portions of the engine, above 


inches stream, thrown 200 feet. 
ity of the Geyser, he concludes, is eight to 
ten times as great. 
tained either by the gradual accumulation of | two pumps, cylinders 7''x24’’, driven by two! research could similar investigations be made 


of the sizes described, amounts to about 
10 per cent. of the total power developed | 
when fully loaded; but the coefficient of 
He thought the | friction of any one journal, if well lubri- 
cated, has been found by the writer, by 
‘¢ Pire | hundreds of experiments, under such press- 
ures as are usual on the main journals of 
| the steam engine, to fall below 1 per cent., 
|and the absorption of work and energy is 
So far as the writer knew, the first floating | thus a still lower proportion of the work of 
engine—self-propelling and of high | the steam in proportion as the speed of rub- 

bing is less than that of the piston. The loss 
of power along the line of connection is thus 
It should never exceed 
| probably 2 per cent. of the work done, or be- 


A paper by William Cowles on 





Again: the coefficient of friction, within the | 
a ee usual range of pressures on these journals and 
Since the building of the Seth| the guides, with good lubrication, increases 


which some 
One of these was built for 


improvements | &teatly when the pressures increase with vari- 
eal ation of engine power and load, and this often 
: occurs so rapidly that the total frictional re- 


The author compares the Geyser | slowly with variation of load; while the fric- 


: oat : mentioned, remains quite constant. The re- 
1886. The reported capacity of the Merry- sultant effect is, as + sane by the investiga- 
weather, he says, is a single 1} inch to2/tion here described, a practically constant 
The capac- | friction of engine under all loads, the speed 
and steam pressure being constant. Whether 
this is true of condensing engines is doubtful, 


The Merryweather has | anq it would be an important extension of this 


the results of actual working, or by testing | steam cylinders, 9x24’; the Geyser has four | of the friction of other forms, and especially 

the material under conditions as far as pos-| pump cylinders, 9x10", driven by four pod marine steam engine and pumping en- 
a 2 | ; é; nes. 

sible, analogous to those obtaining in the | steam cylinders, 17x10’. 8 


case under consideration. | 

The author then describes a large number 
of experiments relating to the ‘* fatigue” of 
metal. These experiments showed that, in 
accordance with experience, pieces subjected 
to such strains as screw shafts and axles when 
made of a fine quality of high tension steel, 
were not practically nearly as strong as if 
made of soft steel, having theoretically but 
little more than half the strength of the high 
grade steel. Says the author: ‘‘It is impos- 
sible, in the face of results such as these, to | 
contend that the ordinary laboratory tests of | 
a metal give any adequate measure of its 
value as a material of construction.” 

The experiments referred to show the de- 
structive effects of alternating stresses. Thus 
in one instance an alternating stress equal 
only to one-seventh of the static breaking 
load, broke the bar. 

This, as the author concludes, is ‘‘ a suffi- 
ciently remarkable result.’ The conclusions 
are important as relating to the strength of 
parts of machines ; other experiments showed 
that alternating direct strains, as in connect- 
ing rods, were equally destructive. 

The conclusion of this paper is as follows : 

‘¢ In concluding this necessarily very hurried 
and imperfect paper, the writer would like to 
bear testimony to the admirable behavior of 
a very good friend of his—mild steel. 
ing the past three years he has had to deal 
with about 24,000 tons of that material, and 
to submit it in many cases to very harsh 
treatment. He has had more cases of 
so termed ‘‘ mysterious fractures’? with the 
few tons of wrought iron, used for certain 
temporary purposes, than with the whole 
24,000 tons of steel. This result of his ex- 
perience may be of interest to brother mem- 


Dur- | 


Fire boats, the author thinks, are by far 
the cheapest fire engines for protecting water 
front and shipping, and can, by the great 
power of their engines, work through long 
lines of hose, reaching back from the docks. 
Or in case of scarcity of water, they can sup- 
ply shore engines, either pumping into a 
tank, or the shore engines can connect 
their suction direct to the delivery from the 
fire boat. 

A paper by Professor Thurston ‘‘ On the 
Friction of Non-Condensing Engines’ be- 
gins as follows : 

The assumption of the distinguished engi- 
neer, De Pambour, that the wasteful resist- 
ance of a steam engine consists of a constant 
quantity, the friction of the unloaded engine, 
increased by some increasing function of the 
added load, has been accepted as correct by 
probably all recognized authurities since his 
time. 

The author then goes on to show from the 
result of experiments with two straight line 
engines, that this is not true, at least of mod- 
ern high-speed non-condensing engines, but 
that the loss from friction, although not 
quite, is nearly constant through a wide 
range of load. The following conclusions are 
drawn : 

(1.) The friction of the non-condensing en- 
gine, of the class here described, is sensibly 
constant at any given speed, at all loads, and 
is at different speeds entirely independent of 
the magnitude of the load. 

(2.) The friction of engines, of the type 
described, is variable with variation of speed 
of engine, increasing as speed increases, in 


In the discussion of this paper Mr. Barrus 
gave the results of a test of a Westinghouse 
engine which were, as to friction, very similar 
to those obtained by Prof. Thurston. 

A Corliss engine in France was also shown 
to have done the same. 

Mr. Raynal thought that variable compres- 
sion andthe question of whether the valves 
were balanced or unbalanced would influence 
friction. 

In the West's 
(which appeared last week) Mr. Le Van 
thought that but little progress had been made 
in the art of casting. Castings were made 100 


discussion of Mr. paper 


years ago as nearly perfect as they are made 
to-day. 





7 


Mr. Giddings illustrated on the blackboard 
their plan of a filter and settling the dust by 


| @ water jet. 


‘* How may drawings be made and the con- 
traction and of the paper be 
avoided?” provoked considerable discussion. 
Mr. Porter thought it was not a matter of 
much consequence, as all drawings are, or 


expansion 


should be marked with dimensions. 

Mr. Smith thought it was important, as 
dimensions could not be conveniently marked 
in as the draftsman went along, and the next 
day correct measurements could not be taken. 
Mr. Partridge thought if the paper were 


|made fast to the board, the difficulty would 


be overcome, but other members said that the 
contraction and expansion of the board would 
be greater than that of the paper. 

Mr. Babcock said that one trouble with 
paper was it did not contract and expand 
alike in different directions. 

Mr. Emery said they found it possible to 
secure a quality of paper that did not give 
erious trouble from c utractiun and exp an- 
sion. 

‘*How can intricate patterns be cut from 
very thio answered by the 
ugvestion of covering the su: face with wax, 
drawing the pattera and etching, but it was 
said tha! this ‘eft a somewha’' ragged edge. 

Another plan was to place the metal 
between two thin pieces of wood, ma'k the 
pattern on one 


metal?” was 


of the pieces, and saw 
with a fine jig saw. 

In the excursion to Newark the first stop 
was made at the Statue of Liberty. after 
which the sho;s of Hewes & Phillips, the 
Watts, Canpbell Company, and the United 
States EK ectric Lighti g Company were visi- 
ted. The fine iron castings for which New- 
ark is noted excited much favoravle com- 
ment. The Clark’. 5 ool Cotton Company's 
works were als > visited by many of the mem- 
bers, and also Mr. Weston’s private electrical 
Ixboratory. At all these places the excur- 


sionists were made heartily welcome, and 





Mr. Walker did notagree with Le Van. He 
thought that the great complication in cast- 
ings required at present, and the material of 


in the art. 

Inquiries were made as to the strength of 
aluminum and also as to whether 
it was subject to blow holes, which Mr. West 
answered by saying that with one proportion 


bronze, 


of aluminum the metal would have a tensile 
strength of about 126,000 lbs., but would be 
brittle, with 
breaking ; other proportions would have less 


no apparent elongation before 


tensile strength, but could be bent readily 
without injury. 
had at the meeting, which was in the shape of 


A casting which Mr. West 


a hollow cylinder, about two feet in length 
and 14 inches diameter, with a little more 
than one inch thickness of metal, answered 





some ratio as yet undetermined, but probably 
different with every engine, and for the same 
engine with every change of conditions of 
operation. 

(3.) The friction of engines increases with 


class here referred to, in a probably similarly 
variable manner with that observed with al- 





bers of this Society who now are, or will 
doubtless be, large users of mild steel; and 


the testimony is perhaps of the greater value | 
as the work at the forth is pressed on day and | 
night, and no precautions are taken which | 


would not equally be necessary, were the 
material the highest class of Lowmoor iron, 


costing double or treble the price of the | 


steel.” 


‘“Recent Improvements in Dredging Ma- | 


chinery,” was the subject of a paper by A. 
Wells Robinson. 
favor of the endless bucket machine as 
against the dipper machine. Buckets used 
coupled directly to each other, instead of 
separated by a link, are referred to. 


In it the author argues in | 


The writer also favors cast-steel buckets 


made of a single casting. 


teration of speed, neithor method of variation 
| being capable of representation by any con- 
venient algebraic expression, 


piston of the engine is composed of two parts, 
the one sensibly constant at the working 
| speed, the other variable with external load. 


The concluding portion of the paper is in 


| and is so instructive that we give it entire: 

A word in explanation of the fact here 
shown that the increased load thrown upon 
the shaft, crank-pin, and cross-head journals 


does not noticeably increase the friction of en- | 


gine, will be considered not out of place here. 


The friction of engine consists of the resist- | 


ances due to the motion of the various piston, 
valve and other rods through stuffing boxes 
and in guides, the friction of the piston rings 
on the cylinder surface, the friction of eccen- 
trics, and often, other parts which are in- 


increase of steam pressure, in the case of the | 


(4.) The total resistance measured at the | 


explanation of why the results given obtain, | 


He concluded that the dipper machine will 
require about twice the power to operate, the 
material removed being the same, that the 


dependent of the magnitude of the load 
thrown upon the engine by the useful re- 


‘ journals transmitting the effort of the steam 
endless bucket would. Means of preserving |to the exterior resisting work, and of the 
the pins and analogous parts from the rapid | cross-head guides and other parts indirectly 
affected by its variation. It thus happens 
that the resistance due to the friction of the 
latter may be, and often is, but a small pro- 
portion of the whole friction of engine. 
| The total friction of engine, as has been seen, 


wear from sand and dirt were described. 

In discussing this paper, Mr. Towne called 
attention to the fact that the endless bucket 
machine was used many years ago in this 





sistance, in addition to the friction of the | 


| the question as to the blow holes. It had been 
turned and bored, and showed absolutely 
|clean. Other specimens showed the elasticity 
lof the metal. 


| Query 28, of ‘Topical Discussions, was: 
What is the practical value of the sand-blast 


process for sharpening files? Mr. Trump said 


that applied to new files, it increased their 


usefulness about half, and that after use they 
could be re-sharpened, still being better than 
new files not submitted to the process. 

Mr. Towne said that the value of the sand 


| blast process was unquestioned. On new 
files the edge was turned over, and if used 
this edge broke off and injured the file in 


breaking. 
edge. 


quired to operate the sand-blast for the pur 
pose. 
6 horse-power boiler would be sufficient 


It was also brought out that the steam pres- 


sure should be from 80 to 100 pounds ; als 
| one speaker said he used steam of 60 pounds 
pressure successfully. 

‘* What is the best way to separate grit 
from grinding rooms and prevent its dissemi- 
|nation in yards?” Mr. Dodge said they 
placed their fans with a tight room interven- 
ing between them and the tumblers. In 
| passing through this room the dust had 
time to settle. 


which they were made, showed great progress | 


The sand-blast removed this wire 
Mr. Doane wanted to know the power re- 


Responses showed that a commercial 


many expressions of surprise at the magni- 
tude and excel ent character of Newark’s in- 
dustries attested to the fact that s»me in- 
formation was imparted. 

The Mayor and several Aldermen met the 
engineers at the Armory, where refreshments 


| 


| were provided, and accompanied them to the 
places of interest. 
ee 


New York Railway Club. 





On December 7th, 1886, a meeting was 
held in the rooms of the Master Car Builders’ 
Association. The object of this meeting was 
the reorganization of the club under the name 
of ‘The New York Railway Club,” with its 
headquarters in the city of New York. Mr. 
R. C. Blackall presided, and Mr. J. B. 
Brady acted as secretary. It was proposed 
to secure suitable rooms ina central part of 
this city, convenient to, or within easy dis- 
tance of, all prominent hotels and depots. It 
was also proposed that these rooms should be 
placed in the charge of a janitor who will be 


in attendance early and late, caring for 


baggage, and providing for the comfort of 
those making the rooms their headquarters ; 
and that meetings should be held from time 
to time at which live topics can be discussed. 
Those present at this meeting took a lively 
interest in the matter, and expressed the 
opinion that a club composed of railway 
officials and railway supply men could be 
successfully organized and maintained, and 
would bea benefit and advantage to railroad 
men who make a flying visit to the metropolis 
for a day and do not register at a hotel. 

After discussing the subject fully and freely, 
a committee was appointed, consisting of Mr. 
W. R. Corwine, of the Zime-Table and 
World ; Thomas Aldcom, of the West Shore 
Railroad ; James B. Brady, of the New York 
Central and Hudson River Rallroad ; Robert 
C. Blackall, of the Delaware and Hudson 
Canal Company; William C. Tyler, of the 
Railway Review; and Thomas Prosser, Jr. 
The committee will meet at the call of its 
chairman, Mr. Corwine. 

The Master Car Builders’ Association has 
done a great amount of good, and of this 
there is sufficient evidence; but we believe 
that aclub having a larger scope and work, 
securing better accommodations in the matter 
of rooms more cen rally located, would be of 
much service and benefit to railroad officials 
and others. We sincerely wish it success, 
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EDITORIAL ANNOUNCEMENTS. 

G®B™ Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can vo so as fully as they 
choose in our walvertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

GB Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 


GB” We are not engaged in procuring patent rights, | 


| the past year. 


The Close of Volume Nine. 


The present issue closes Volume IX. of the 
AMERICAN Macurnist, and we present as usual 
an index to the contents of the paper during 
It is not our practice to in- 
dulge in self-glorification, nor to publish the 
numerous expressions of commendation and 
encouragement we are always receiving by 
mail. But upon the termination of another 
volume, and the completion of our ninth 
year of publication, we may properly call 


| attention to some of the good things we have 
| spread before our readers week by week as an 





| tion. 


| wholly upon the record of the past. 


jexample of what they may expect for the 


year to come. Valuable hints, suggestions, 
and the records of experience in the machine 
shop, foundry, engine room, boiler shop, 
drafting room, pattern shop, and forge shop, 
can be found by looking over the pages to 
which the index is a guide, as well as informa- 
tion of general interest to manufacturers and 
mechanics. Our ‘‘ Letters from Practical 
Men” represent a wide variety of information 
in the mechanical line, drawn from a large 
number of sources. Our ‘‘ Questions and 
Answers”? department gives specific answers 
to a great many queries of a mechanical 
nature that have been sent us during the 
year. The index indicates many of the topics 
that have been brought up. Our department 
has been a weekly 
record of progress in. establishments using 
machinery—their organization, extension, and 
success in prosecuting business. Many of 
our articles have been in serial form, but 
with a very few exceptions each is complete 
in itself. One exception is the series of 
articles now running on ‘‘ Practical Drawing,” 
by J.G. A. Meyer. ‘These are written from a 
standpoint of a practical experienced instruc- 
tor, and are not put forth to ventilate any 
pet theory or to advertise anybody’s produc- 

Mr. Meyer will continue these articles, 
his 
Construction, which have gained wide atten- 
Articles on the foundry, pattern shop, 
and other lines will also appear in the coming 
The promise of the future is based 
We 
shall not attempt any startling new departure, 


of ‘* Manufactures” 


tions. 


also papers on ‘‘Modern Locomotive 


volume. 


for none has been demanded by our readers. 


| 


or in selling machinery, nor have we any pet scheme | 


to advance, or hobby to ride. 

tS We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

GB Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who Jail to receive their 
papers promptly will please notify us at once. 
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The editorial policy of the American Ma- 
CHINIST will continue to be independent and 
aggressive. We shall go on freely discussing 
those matters which are of general interest to 
the mechanical 
munity, not hesitating to present the facts as 
we see them in any case. 


and manufacturing com- 


To our esteemed contemporaries we extend 
our compliments, and wish one and all of our 
readers a merry Christmas and a happy New 
Year. 

— < te — 
Notes of the Melheanical Engineers’ 
Meeting. 
Prof. Thurston’s abstract of 
which we give elsewhere, calls attention in a 


paper, an 


way we do not remember having seen done 
before, to the reason why the friction of a 
steam engine does not increase with the load. 


| It is not quite right, however, to assume that 
Ay 
all authorities have accepted De Pambour’s 





reasoning in respect to the friction of steam 
engines. Some fifteen years ago Charles T. 


Porter wrote: ‘‘ Experiments with the fric- 


3) tion brake have shown no appreciable differ- 


ence between the losses of power in friction 
when very small and very heavy loads were 
being driven by the same engine. There is 
nothing for confounding superficial reasoning 
like an experiment.” 

The discussion of the ‘‘ labor question,” in 
connection with a paper by Mr. Partridge, 


| which opened the way, cannot be said to 





have added anything to what has already 


been said. During the discussion remarks 
were made reflecting upon the honor of 
workmen. In conclusion, Vice-President 


Towne very emphatically took the opposite 
view. He believed that workingmen, as a 
rule, were honorable, and disposed to do 
what they saw to be right. 

Professor Reuleaux’s paper on ‘‘ Friction 


’ 


was strongly criticised 


in Toothed Gearing’ 


, 








AMERICAN MACHINIST 


but as the criticism was for the most part in 
the form of quite lengthy written argument, 
which the time limit prevented giving except 
in abstract, it is not possible to judge of its 
merit. 


At the excursion to Newark the visitors 
were shown, at the works of the Watts Camp- 
bell Company, the cylinder of the first steam 
engine erected in this country. It was im- 
ported from England by Col. John Schuyler, 
in 1753, who had a copper mine at Belleville, 
N. J., and used to pump water from the mine. 
The success of steam engines for this purpose 
had become known to Col. Schuyler, which 
induced him to try it. It was necessary to 
have an engineer sent over to take charge of 
the engine. This engine was used at inter- 
vals till sometime early in the century. 

The boiler is said to have been of copper, 
upright, eight or ten feet in height and of 
equal diameter. 





The sessions, Thursday, at the Stevens In- 
stitute of Technology, were pleasantly pre- 
luded and interluded by an inspection of the 
workshops, laboratories and testing rooms of 
the Institute. Many new tools and appli- 
ances have been added to the workshops, and 
the other departments named. The advan- 
tages offered to students in institutions of 
this kind become every year more apparent. 


Mr. Horatio Allen, in his address Monday 
evening, referred tothe Avery rotary engine as 
an improvement backwards on Hero’s engine, 
built.more than 2,000 years ago. They built 
three of these engines at the Novelty Works. 
His argument appeared to be that the arms of 
the Avery engine offered greater resistance to 
revolution than the sphere of Hero. 


In the discussion on gearing it was stated 
that in the Morton-Poole grinding machine it 
was found necessary to substitute involute 
teeth for cycloidal, to prevent the point of 
passing of the teeth showing itself on the 
finished roll. The difficulty of getting sufti- 
ciently correct action of teeth of wheels to 
give steady motion to an elevator was also re- 
ferred to. 

Speaking in a general way of drawing, a 
member said that the white of an egg, 
mixed with ammonia, was excellent for hold- 
ing drawing paper on the board. The paper 
will be securely held until it is desired to 
remove it; then by starting up one corner it 
can be pulled cleanly from the board. 

At the Hewes & Phillips Iron Works, and 
the works of the Watts.Campbell Company, 
the excellent quality of castings made were 
the subject of much favorable comment. 
Those of the visitors who were specially in- 
terested in foundry matters spent some time 
in investigating ‘‘ how they did it.” 


The rule of the society restricting the time 
devoted to any one paper, worked well. Un- 
less this rule had been enforced, the consid- 
eration of several papers would have neces- 
sarily been postponed. 

ap 

The centennial anniversary of the promul- 
gation of the Federal Constitution is to be 
celebrated at Philadelphia in September next. 
Delegates from all but one of the thirteen 
original States recently met in that city to 
make arrangements for the celebration. It 
was proposed to invite the President and Cab- 
inet, Congress, officials of the Government, 
foreign of State 
Governments, civic and other organizations, 


representatives, officials 
including the organizations of Labor. 

The mere suggestion of inviting Labor or- 
ganizations raised a sort of tempest in a 
teapot. Finally by general assent the invita- 
tion was worded so as to make no mention of 
Labor organizations. This in atime of pro 
found peace ; but if war should show ‘his 
wrinkled front,’’ the members of these Labor 
organizations would not only be invited but 
implored to take arms and go to the front, 
while the individuals who have agreed not to 
invite them to this celebration would proba- 
bly be content to drop in at the tail end of the 
procession—if they concluded to join it at all, 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initrals nor locas 
tion will be published. 


(432) J. R. B., Friendship, N. Y., asks: 
What is the best way to make dies for screw cut- 
ting? A.—You will find an illustrated article on 
this subject in the AMERICAN MACHINIST of Oct. 6,, 
1883. 


(433) A. P., Chicago, Ill., will find de- 
scription of lacquers for brass in the AMERICAN 
MACHINIsT of February 4, 1882; May 12, 1883, and 
June 18, 1884. 


(434) F. L., Mobile, Ala., asks: How are 
iron plates covered with zinc? A.—They are 
first thoroughly cleaned, then immersed in a bath 
of chlorides of zincand ammonium, and afterwards 
in a bath of zinc and mercury. 


(435) L. A. W. asks: Will you please 
let me know a good way to temper locomotive en- 
gine springs? We temper them in oil, but they 
do not seem to stand well. A.—Wedo not know of 
any better way than totemper locomotive engine 
springsincotton-seed oil. Of course, todo this suc- 
cessfully requires experience ; otherwise results as 
you mention will naturally follow. 


(436) J.E U., Lynn, Mass., asks: What 
is your opinion of carrying the feed water for an 
upright boiler three or four times around inside of 
bonnet before it enters the boiler? Water is 
already heated to temperature of exhaust steam; 
what would be the gain in temperature, if any, and 
what would be the objections? A.—There are no 
objections if the piping is well done. What the 
increase of temperature would be would depend 
upon the temperature of the escaping gases and 
the amount of pipe. You may possibly increase 
the temperature to nearly that of the water in the 
boiler. 


(437) J. H. C., Roseland, Ill., writes that 
the hole to steam gauge was formerly 9-64 inch, 
but is clogged to 1-32 inch, and asks if this would 
make any difference in the pressure as indicated 
by thé gauge? A.—So long as the hole remains 
sufficiently open to let pressure to the spring, its 
exact size makes no difference. For instance, the 
pressure would be the same with a one-inch open- 
ing that it would be with a y-inch. But it would be 
wise to remove the scale, otherwise the hole may 
become entirely closed. 


(438) J. G., Boston, Mass., asks: What is 
the extreme limit of safe pressure on a 48-inch 
boiler of \Y-inch iron, in constant use for twelve 
years; also for a similar boiler of 5-16 iron? .4.— 
Without knowing anything of the quality of iron, if 
if looked well, we should make a thorough inspec- 
tion, and if no signs of weakness were found, after 
a hydrostatic test 50 per cent. greater, should allow 
pressures of 50 and 60 Lbs. respectively if the longi- 
tudinal seams were double riveted, and 10 lbs. less 
if single riveted. 


(439) L. C. B., Hornellsville, N. Y., asks: 
Can I heat a room quicker by opening the drip 
pipe wide, leaving no pressure on the heater, than 
by leaving it open just enough to let off the water 
of condensation? A.—By just keeping the water 
out of the heater, you will get a little advantage 
from the increased heat due to the higher press- 
ure, and should heatthe room a little quicker. It 
is not, much a question of heating 
quickly as economically. A drip kept wide open 
deal of steam after the heater 


however, sc 


will waste a good 


gets hot. 


(440) J. M. W., Bay City, Mich., writes: 
In four boilers there has been a mistake in laying 
out the holes in the straight seams, and two rows of 
holes have been cut out, and the plates butted to- 
gether with a covering plate on the outside, with 
four rows of rivets. These riveted seams will be 
in the Do you think this construction safe ? 
A.—We should object to putting these covering 
We think they will 
Otherwise they can be 


fire. 


plates and rivets in the fire. 
be very likely to burn out. 
made strong enough. 


(441) A. F., Mt. Olive, IIll., asks: 1. Give 
me a rule by which I can find the saving by putting 
feed water in the boiler at 200° instead of at 40°? 
A. -You do not state what the steam pressure is. 
From a book on steam engineering, you can find 
the heat units of steam and water, and from this 
what the per cent. of saving will be by imparting a 
| portion of this heat. For practical purposes, it 
| will be safe to calculate that for every 11 degrees 
of heat gained in the heater there will be a saving 
lof one per in fuel. In your case you gain 
200 —40=160° in the heater, or a saving of 160+11 
146-11; say, 1449 per cent. of fuel. 2. About how 
many cubic feet of air must pass through the grate 
A.—About 260. 
3. How many pounds of dry ashes will there be 
A.—The 
incombustible matter may be about8 per cent. of 
the total weight. It may vary anywhere from 5 to 
25 per cent., according to quality of coal. 





cent. 


to burn one pound of soft coal? 


after burning one ton of good soft coal? 
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(442) G. E. G. asks: 1. In four and five 
step cone pulleys for lathes, do the cones vary regu- 
larly, as 5, 7, 9, 11 inches, etc.? A —No; not neces- 
sarily nor generally. The variation in sizes must 
be such as to preserve the proper speed, and also 
such that the belt will be the right length when 
shifted. 2. Will old lead pipe and antimony make 
good lining for boxes for shafting ? A.—Not so good 
as lining metal you can buy. 


(443) L. A. W. asks: Will you please let 
me know the price of a set of draftsman’s tools 
suitable for a beginner? A.—Different grades of 
irawing instruments can be obtained, and conse- 
quently the prices will also vary. Our advice is to 
buy the best; the prices of these will be about as 
the following: 

A five-inch drawing pen, $1,10. 

41g-inch plain dividers, $1.50. 

41-inch compasses, with all attachments, as illus- 
trated in the drawing articles, $8. 

T square, $1. 

Set square, 25 to 40 cents each. 

Drawing board, $2. 

You can buy tools somewhat inferior to the above 
for 25 per cent. less. 


(444) E.H. C., Warrensburg, Mo., asks. 
1. With the same length of barrel, same bore and 
charge, will not a cast-iron barrel give the same 
penetration of shot as a fine twist barrel? A.— 
Conditions being the same as to smoothness of 
bore, we do not think there will be any difference. 
2. Does not choke-boring lessen the penetration ? 
A.—We do not think so, to any noticeable extent. 


Theoretically, it might be said that a little energy 
would be expended in huddling the shot, but we 
think it would be so slight as not to be noticeable. 











Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 


Shafting Straighteners. J. H. Wells, Tampa, Fla. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 

Edw. Sears, Wood Engraver, 169 William st., N.Y. 

Steel Name Stamps, ete. J. B. Roney, Lynn, Mass. 

Solid Nickel-Seated ** Pop” Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., N. Y. 

Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 

The Best Upright Hammers run by beltare made 
py W. P. Duncan & Co., Bellefonte, Pa. 

Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Mechanical and Patent Office Drawings executed 
at reasonable rates, by A Mugford, Hartford, Ct. 


20° , 25,” 28". B G.and S. F. upright drills for imme- 


diate delivery. Currier & Snyder,Worcester, Mass. 


Ice and Refrigerating Machines. 120 built, and all 
successful, by David Boyle, 521 Monroe, Chicago, Il. 
N. B. Non-breakable Drills A. FP. 
Brown, 108 Liberty st., N. Y 


The best wire nail and tack and nail machinery. 
Wm. A. Sweetser, Brockton, Mass, 


and Taps. 


20,000 addresses of steam users and users of mach. 
in10States, $10. J.N.Mills we Vesey st., N.Y. 


** How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 93 Toh st., N. Y. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole P ulleys Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

Rubber Belting, all sizes, 774g per cent. regular 
list. All kinds of Rubber Goods at low prices. 
Jno. W. Buckly, 156 South street, New York. 

Curtis Pressure Regulators, Curtis Return Trap. 
Curtis Damper Regulator. See Dec. 11, p. 12. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley,11W. 13th st..N.Y. Send for des’n. 

Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y- 

Machinists’ supplies, brass goods m’f’rs supplies, 
polishing mater ials, all kinds wire, metals, ete; in 
any quantity. Jordan & Gottfried,208 Canal st.,N- 7: 

The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co. 111 Liberty 
st., N. ¥. 

Handbook on the Care of Boilers. 50c. Descrip- 
tive Circular and Catalogue of Books for Mechanical 
Engineers free on applic ation ; special terms to 
Mechanics’ Libraries. KE. & F. N. Spon, Publishers, 
35 Murray st., New York. 

St. John Improved Self-adjusting Cylinder Pack- 
ing, for marine and stationary e ngines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, itis 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 

Patent Binders for the 
holding a complete volume (52 issues), simple, neat, 
durable. Price, $1, prepaid, to any part of the 
United States by mail. ‘lo Canada or foreign coun- 
tries the price will be 75c. ; purchasers pay express 

— ges and customs duties. AM. MACHINIST PUB’G 

, 96 Fulton st., N. Y. 

“ ‘Indic ator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
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economy in ope rating steam engines, and current 
practice in testing engines and boilers. 
post-paid. 

Place, 
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Price, $2 
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New York 
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Kane & Co., Johnstown, N. Y., will build boiler- 
shops. 

Edward Spelman, 
large distillery. 

The iron works of J. D. Hazlet, at Meadville, Pa., 
are being enlarged. 

The Duluth Stove Works, 
build a new factory. 


Duluth, Minn., will 


The Globe Iron will 


remove to Loraine. 


Works, of Cleveland, O., 

J. Forbing & Sons, Kenton, Ky., will erect a large 
chair factory at Lexington. 

The Nanantum Worsted Company, Nanantum, 
Mass., will build a machine shop. 

M. Williams, Chicago, I1l., will build a factory at 
234 Newberry avenue, 109x139 feet. 

Sharp & Ketchum, Monticello, Me., 
asaw mill. This is a lively firm. 


are erecting 


The Forest City Furniture Company, Rockford, 
Ill., will build a large addition next spring. 

J. A. Long & W. B. Raymond, Akron, O., will 
build a factory for making locomotive headlights. 

The Victor Mowing Machine Company, at Niver- 
ville, N. Y., is about to add a foundry to the 
works. 

Louis Fleischmann will erect a $62,000 yeast 
factory at Avenue B and Eighty-first street, New 
York. 

J. H. Simonton & Co., Rockland, Me., employ 
nearly 1,000 women in the manufacture of flannel 
shirts. 

George Heyman, 179 Canal street, New York, will 
erect an $18,000 factory at 108 West Eighteenth 
street. 

The New York Central Sieeping Car Company 
Buffalo, N. Y., will erect several new workshops; 
cost, $75,000. 

The Ansonia Brass and Copper Company, An- 
sonia, Conn., is building a brick shop, §0x200, for 
rolling copper. 

P. C. Holmes & Co.. Gardiner, Me., have just 
issued the seventh and eighth supplements to their 
catalogue of bevel gears. 

Farmington, N. H., votes to exempt from taxa- 
tion for ten years the stock-in-trade of any shoe 
manufacturer locating there. 

James Planter, 104 South Elliott place, Brooklyn, 
N. Y., will erect a six-story factory at 259 William 
street, New York, to cost $19,000. 

L. J. Russell. of Milldale, ne is going to build 
a shop at Hillsboro Bridge, N. , for the manufac- 
ture of pumps and steam engines. 


The Toledo, Aun Arbor and North Michigan Rail- 
road Company will commence the erection of a 
new roun-house in Owosso, Mich. 

The Union Pacific Railroad Company are working 
on the foundation of several large buildings at 
Council Bluffs, They will be used for ma- 
chine shops and Sone 
. H., has voted to exempt the soap- 
stone nai of Williams & Co. from taxation, 
and, should it locate there, to give a piece of land 
for building purposes. 


Iowa. 


Greenfield, 


The number of manufacturing industries in At- 
lanta has increased from 196, in 1880, to 303, in 1886. 
The capital has increased from $2,438,456 to $6,560,- 
000, and the number of employes from 3,665 to 
6,674. 

Westinghouse, Church, Kerr 
for the Torrington Electric Light Company an 
incandescent plant of 500 lights capacity. Water 
power will be used, and the streets will be lighted 
by the same system. 

The Maine Central Railroad Company shops, 
building at Waterville, Me., will cover eight 
acres of land, and are to be completed next spring. 
The company has secured 25 to 30 acres of land for 


shop purposes. 


& Co. are erecting 


now 


The Beaumont Iron Works Company, Beaumont, 
lex., write us: ** Business in this part of 
good, lumber interest moving up in prices, and 
orders in machinery increasing. We have 
tracts ahead for ice machinery for coming year.” 


Texas is 


con- 


A North Adams (Mass.) manufacturer says that 
weekly a of 
drunkenness in his mill, and especially of late, 
when he has had to discharge some of his help for 


payments make decided increase 


their weekly debauches who were quite temperate 
before the new plan began. 


The Philadelphia Public Ledger is replacing 
its present motive power witha series of inde- 
pendent engines. The Westinghouse engine has 


been selected, three of which will be coupled direct 
the Another will drive the 
light plant, and one the ventilating fans. 


to presses. electric 


The buildings to be erected for the Boynton Fur- 
a Ae 


Works on Pacific avenue, Jersey City, N 
consist of one brick factory, 50x125 feet and four 
stories high; a foundry, 95x115 feet; and a boiler 
and engine room. The buildings will cost $20,000, 
and contracts for their erection have been let. 


nace 


Burlington and Northern Railroad 
Company have taken out permits for and will build 
on their Mississippi street, near York 
Minn., an oil and coal 


The Chicago, 


grounds on 


street, St. Paul, engine, 








Peoria, Ill., will rebuild his | 


MACHINIST 









house. This is near the extensive improvements 
being made by the St. Paul and Northern Pacific. 

Warwick, Mass., is making a bid for new business 
enterprises. At a recent meeting of the towns- 
people, five men offered to subscribe $100 each for 
any concern who will start a business in town for 
five years. W. D. Jaynes, F. P. Stockweli, W.H Bass 
and A. Gale are the committee to extend the offer. 

Two hundred and fifty Spencer magazine “* riot” 
guns, which are made at Windsor, Conn., are to be 
distributed among the Ohio militia regiments for 
use in the event of riots. Something must be ter- 
ribly wrong in this free and enlightened country 
when necessity arises for arming militia with 
special *‘ riot”? guns. 

The Kansas City Car Wheel Company, of Kansas 
City, Mo., has recently been formed, with $100,000 
capital. They will build a factory in a suburb 
called Rosedale. The parties interested are St. 
Louis men, as follows: Wm. MeMillaun, W. H 
Gardner, A. T. Buchanan, R. B. Doyle, James 
Connelly, M. Sawyer and O. L. Brigham. 

The Troy (N. Y.) Mowing Machine Company have 
issued a circular letter, to the effect that they are 
in possession of the extensive line of patterns 
formerly in use by Starbuck Brothers, of that city, 
consisting of patterns for dredging machinery, 
steam engines of all kinds, gear and pulley pat- 
terns, and patterns for mill work generally, from 
which they will furnish castings either finished or 
rough. 


The foundry of the Westinghouse Machine Com- 
pany at Pittsburgh, and the Malleable Iron Works 
of McConway, Torley & Co., were destroyed by fire 
on the 14th of November. The latter firm will re- 
build in another location, and the Westinghouse 
Machine Company have secured the entire block, 
on which they will erect a new foundry and other 
buildings. The works of this company now cover 
nearly three blocks of ground. 


Restrie, Campbell & Co., Chattanooga, Ga., will 
make an extensive addition to their furniture fac- 
tory. The grounds for the several new buildings to 
be erected have been cleared off, and the buildings 
will be in course of construction within ten days. 
The new machinery has been ordered for the fac- 
tory. The firm proposes to expend $10,000 to 
$15,000 in improvements, which, when completed, 
will give them one of the most extensive factories 
in the South. 

Arrangements have been made for the sale of 
the Sloss Furnace Company’s property at Birming- 
ham, Ala., to a syndicate of buyers from Richmond, 
Va, New York city and Alabama. The price to be 
paid is $2,000,000—more than half of it in cash. 
The new company will be knownas the ‘Sloss 
Steel and Iron Company.” The property com- 
prises some of the most valuable coal and iron 
lands in the South, besides two furnaces in success- 
ful operation. ‘Two more furnaces will be erected 
at once. 


The Pulsometer Steam Pump Company have just 
received an order from the Japanese Government 
for pulsometer pumps to the amount of $5,700. This 
order was the result of the working of two pre- 
viously shipped. They have just filled an order for 
two large pumps from the A. T. & 8S. F. Railroad, 
being the fourth order received from them. Have 
also shipped the Nationa! Soldiers’ Home, Hamp 
ton, Va., a plant for pumping sewage, the result 
of having used one pulsometer for the past year. 
They have just furnished pumps to Kingsessing 
& Tinicum Meadow Co., of Philadelphia, capable 
of handling 2,500,000 gallons in twenty-four hours; 
also &@ number to the Red Star Line, and several for 
irrigating purposes in Southern California. 


The proposed incorporation of the Howe Scale 
Company is to provide for a reorganization of the 
concern under the foreclosure obtained by the 
National Bank of Rutland. Should those interested 
in the bank be unable to bring about a reorganiza- 
tion giving them an interest in the management, a 
new company is likely to take hold of the matter 
Business at the scale works is reported to be excel 
lent just now, and the force is the largest employed 
there for years. foreclosure, which 
involves claims amounting to about $400,000, the 
company has $150,000 in bonds, while the savings 
bank holds a first mortgage of $20,000. Itis believed 
that the works can be readily made to pay a profit 
of $50,000 a year, which would more than pay the 
interest on the debt. 


Besides the 


—Boston Commercial Bulletin. 


The new yarn mill now building for the Amos- 
keag Corporation at Manchester will be about the 
same size as the Amory mill, 
State. It is of brick, and the 
500x100 feet, four stories. Connected is a picker 
building, 150x120 feet, The ma 
chinery will be mostly new, the cards coming from 
the shops of Platt Bros., England. The product 
will be about 100,000 pounds of yarn per week. 
Three pairs of Ridson turbine wheels will furnish 
motive power of a vapacity of 2,000 horse-power. 


the largest in the 


main portion is 


three stories. 





It is expected that the machinery will start by 
February Ist. Employment for 400 hands will be 
given, thus increasing the Amoskeag working 


force to 5,600. The cost of the new mill will be 


750,000.— Boston Commercial Bulletin. 


The National Labor Tribune, of Pittsburgh, says, in 
4th: * There is no change to 
note in Pittsburgh’s iron and steel business. The 
demand is still increasing, and the outlook for five 
more months could not be any better. Six 
ago we stated that the outlook was good for a year, 
and from the now it would seem as 
though a constant run is certain for a number of 
years. Great improvements are made 


its issue of December 


months 
appearance 


being 


9 


everywhere. It is only a short time since the work 
of putting up new puddling furnaces was begun, 
and now the work of enlarging the pipe works has 
been started. As a general thing, at this time of the 
year there is adropin the business. 
the in 
less than now. iting orders 
that We 
about four firms that are certain of plenty of work 
for 


Two years ago 


volume iron alone was over 500 tons a day 


Some firms were solic 


then are now refusing contracts. have 


nearly two years; one especially has enough 
booked to keep running on double turn for fully 
eighteen months.” 


George Westinghouse has just purchased a piece 
of ground at the corner of Penn avenue and Ninth 
street, Pittsburgh, on which to erect an imposing 
office building. The property has a frontage of 80 
feet on Penn and extends back along 
Ninth street 110 feet to Exchange alley. The price 


avenue, 


paid was $78,000, being almost $1,000 a foot. The 
new building will cost at least $200,000. It will bea 
magnificent structure eight stories in height. 


Pressed brick, with 
terial to be used. 


terra-cotta finish, is the ma- 
The building will contain all the 
offices of the Philadelphia Gas Company and all 


Mr. Westinghouse’s other offices, including the 
Westinghouse Air Brake Company, the Union 
Switch and Signal Company, the Westinghouse 


Machine Company, the Westinghouse Electric 
Light Company offices, Westinghouse, Church, 


Kerr & Co., and the Safety Appliance Company. 
The edifice will be known as the * Westinghouse 
Building,” and it is expected to be 
pation next July. 


ready for occu- 


Since October Ist Beaudry & Cunningham, of 
Boston, Mass., have booked orders for the follow- 
ing sizes of their upright cushioned ham- 


mers, viz 
Brown, FE. 


: Munson Bros., Utica, N.Y. 
Boston, Mass , 250 Ibs. 


,100 lbs. ; S. H. 
; Collins & Clark, 


Oak Center, Wis., 25 lbs.; Michigan Buggy Co., 
Kalamazoo, Mich., 50 lbs.; Klein Bros., Hoboken, 


N. J., 75 lbs.; Iron City Tool Works, Pittsburgh, 
Pa., 250 lbs. ; Industrial Iron Works, Kansas City, 
Mo., 250 lbs.; City Carriage Works, Fort Wayne, 


Ind., 50 lbs.; Goodell Cutlery Co., Antrim, N. H., 
50 lbs.; Fontaine Crossing and Signal Co., Toledo, 


O., 300 Ibs.; the Brown Cotton Gin Co., 
200 lbs. ; McMyler 


New Lon- 
Manufacturing Co., 
Cleveland, O., 125 lbs. ; Milburn Wagon Co., Toledo, 
O., 50 Ibs.; F. W. Wurster, Brooklyn, N. Y., 500 
Ibs. ; McConway & Torley, Pittsburgh, Pa., 50 Ibs. ; 
Hayes File Co. ,Detroit, Mich., Diamond Iron 
Works, New York, N. Y., Some of these are 
repeated orders, like that of the Goodell Company, 
which is the fourth order 


don, Conn., 


25 lba.; 


25 lbs. 


received from that com- 
pany within eighteen months. 


The M. C. Bullock Manufacturing Company, of 
156 and 158 Lake street, Chicago, report the follow- 
ing important shipments of machinery: the 
Union Steel Company, of Chicago, three special 


To 


No 15 portable * band friction” hoisting machines; 
to the Troy Edison Electric Light Co., one 13x18 


(100 horse-power) straight-line engine; to the Har- 
mouth Gold Mining Co., Tucson, Arizona, one No. 
13 special portable “ band friction” hoisting ma- 
sheaves, etc. ; to Capt. John 
Mich., one double No. 13 portable 
” hoisting machine; to the Hugump 
City, Dak., one No. 9 
hoisting machine, in- 
ete.; to the Eureka Mining 
(silver), Dak., one No. 9 portable 
frie plant, boiler, sheaves, 
; tothe Hononth Mining Co., for their famous 
Chapin Mine at Iron Mountain, Mich., two plants of 
direct hoisting machinery ; 
a pair of 30x60 (500 horse-power) Corliss engines, 
connected at right to the drum shaft 

mounted on this shaft area pair of cone-shaped, 
wrought-iron drums, 14'¢ feet diameter at the large 
10 feet diameter The 
drums are driven by a Lane patent * band friction ’ 

arranged to run in balance, one turn 
unwinding and lowering the empty cage, while the 
other drum winds up, hoisting a load of six tons of 


chine, with wire rope, 


Perkins, Horray, 
* band friction 
Mining Co. 
“band 


(silver), Rapid 


portable friction ” 
cluding boiler, 
Co. Rapid City, 
* band hoisting 
ete 


sheaves, 


tion ” 


one plant, consisting of 


angles 


end by at the small end. 


driving band, 


ore (besides the weight of cage and rope) at a speed 
of 1,200 feet per minute. 

Frank 
short 


Hill writes from Dallas, Tex.: **A 
time ago the Case Manufacturing Company 
got a contract to build a mill at Coleman, and roll- 
ing mills are getting quite common throughout the 


State. 


us 


Pilot Point is getting up a steck company to 
build a 75-barrel mill, and one man there is talk- 
ing of building 


here to see 


a roller 
last about 
at Weatherford 
towns 
and 
man is getting a gin ready 


corn meal mill; he 


boiler. 


was 
The 
started last week, 
advertising bids for 
works. Sher- 
next year with 100 
gin in the State. Mun- 
yer, a Dallas manufacturer, is putting in his pneu- 


me week a 


castor oil mill 
and 


water-works, 


several are for 


some have water 
for 
bales capacity —the largest 
matic system to handle the 


cotton to and from the 


gins. This system does not allow the cotton to 


pass through the fan. The Todd mills have put in 
two new boilers, and are running while setting the 
third. al mill 
running about a month, and the electric light plant 
all One of the steam 
brick yards will double its capacity in the spring, 


The new corn me roller has been 


is being enlarged the time. 
and is now looking at the different engines forsale. 
Several railroads have been chartered lat 
1887 bids fair 
Dallas Fair and 
next year you can look for a rouser, 


‘ly, and 


for a boom in this direction. The 
enlarging, and 

We will soon 
have railroad competition on coal rates, and then 
Dallas is the field for Eastern capital to seek for 
manufacturing. substantial brick and iron 
the city, and the 


The sixth railroad 


Exposition are 


Good, 
buildings are going up all over 
city is steadily spreading out. 





is nearly here, and they are starting the seventh.” 
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Machinists’ Supplies and fron. 


NEw YORE, Dec. 8, 1886. 

In the condition of the pig iron market new 
features have not been developed since the close of 
last week, and official announcement has not yet 
been made respecting the basis for next year’s 
contract. However, the tone of the market is firm, 
and very little first-class Foundry is offering below 
$19.50 to $20. 

We quote: For American brands, No. 1 X Foun- 
dry, $19.50 to $20, and for special brands still higher 
prices are named; No. 2 Foundry, $18; and Grey 
Forge, $16.50 to $17. 


* WANTED * 


* Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Sor the ensting week's issue. 





Situation wanted by mech. draftsman in a West- 
ern city. Address Western, AM. MACHINIST. 


First-class machinist desires situation as foreman 
in manufacturing concern or small machine shop; 
good reference ; village preferred. G., AM. MACH. 

Mech. engineer and draftsman, experienced in 
designing special machinery, wants situation. Ad- 
dress Box 9, AM. MACHINIST. 

Position as superintendent or draftsman in shops 
doing engine and machinery building; West pre- 
ferred. A.S. M. E., care Am. MACHINIST. 


Wanted—Situation as foreman patternmaker; 20 
years’ experience; also a draftsman; good refer- 
ences. Address K. K., AM. MACHINIST. 

An experienced patternmaker and draftsman, 
with some capital, wishes to change his situation. 
Wm. H. Billing, 606 Cherry st., East Saginaw, Mich. 

Wanted—Situation by practical engineer; ad- 
justs and repairs modern automatic engines; use 
indicator. Address D. G. J., care AM. MACHINIST. 

Mech’! draftsman—12 years’ experience on steam 
engines and special mach’y—wants situation in N.Y. 
or vicinity. Address ** Skill,’ AM. MACHINIST. 

Wanted—Position as general foreman of large 
machine shop; have been 12 years foreman. Ad- 
dress Box 10, AM. MACHINIST. 

Mech’! engineer—best of references, past experi- 
ence railroad and marine engine work—wants 
situation as master mechanic. Address E. B., AM. 
MACHINIST. 

Wanted—Good diemaker, thoroughly acquainted 
with combination and cutting dies; to right man 
constant employment and good wages. Address 
W. H. Banfield, 78 Wellington st., West, Toronto, 
Canada 

Wanted—UCorrespondence with a competent man, 
with a view to build and superintend a modern 
iron pipe mill. Address Mill, office AM. MACHINIST, 
96 Fulton st., New York. 


Wanted—Situation by a practical machinist accus- 
tomed to marine and stationary engine work, tool- 
making aud general jobbing Address *“ Marine,” 
AM. MACHINIST. 

Wanted—A foreman for machine shop; one who 
thoroughly understands the working of stationary 
and portable engines; give past experience, with 
references, and state salary expected. Address 
Foreman, Box 11, AM, MACHINIST office, 96 Fulton 
street, New York. 

Wanted—Position as designer and draftsman or 
superintendent by an extensively-experienced de- 
signer, delineator and constructor of all classes of 
general and modern machinery; references; sal- 
ary low. Address D., No. 44 E. 6th st., Oswego, N.Y. 

Wanted—Superintending engineer for a large 
works engaged in manufacture of general ma- 
chinery in an Eastern city; must be experienced 
and energetic. Address confidentially, with full 
information, A. A. B., AM. MACHINIST, N. Y. city. 


+ Mt CELGANBOUS WANTS. + 
Advertisements will be inserted under this head at 
85 cents ner line, each insertion. 





Crescent solid lubricant, clean, durable, cheap ; 
prevents hot boxes. Crescent Mfg. Co., Cleveland. 


The Crescent automatic grease cup is adapted to 
every service. Crescent Mfg. Co., Cleveland, Ohio. 

Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 


John Lamberty, mfr. telegraph and electrical in- 
struments, ex yerimental machs, models; fine gear 
cutting a specialty. 358. 5th st., Br’kl’n, 'E. Dos Bie ks 


Special tools and machines for mfg. designed anu 
built to order; mechanical and Patent Office draw 
ings. Weston & Smith, Syracuse, N. Y. 


Experimental and new machinery for special 
purpeses built by contract from specifications and 
nventors’ designs; ampl¢ facilities. Cohoes Iron 
Foundry and Machine Co.. Cohoes, N. Y. 

For Sale—One complete set of Pulley Patterns 
also Patterns for Slide Valve Engines, with adjust- 
able cut-off and without cut-off, for sale cheap 
Address North Star Iron Works Co., Minneapolis, 
Minn. 

Wanted to communicate with reputable and 
responsible parties in or near commercial centers, 
who would build a first-class water-tube boiler on 
royalty basis. Address L. J. G., AM. MACHINIST. 

Correspondence solicited for the manufacture of 
a staple article for loval supply (viz., New York or 
other States, as preferred), weighing from one to 
three pounds; fully covered by U. S. and foreign 
patents. All requisite machinery and tools (mfg. 
by Pratt & Wuitney) on hand ready for use. The 
demand almost unlimited and * margin ” ample, as 
can be readily shown. Address J. H. Jenkins, 
care AM. MACHINIST. 








Wanted—Partner with capital to manufacture 
small automatic engines: have patterns and tools 
for manufacturing three and ten horse-power now, 
and several engines in operation; parties desiring 
investment and ree business please investi- 















gate. Address 8. A. J., AM. MACHINIST. 
ADLEY’ UPRICHT 
CUSHIONED 
: HELVE 
: HAMMER 
& seat elements ‘ex 


P sential in a first 
class Hammer. 

r Has more good 
puints, does 
more and 
better work 
and costs 
less for re- 
pairs than 


any other Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 








RICHT 


——h 
CUSHIONED 
POWER 


“at HAMMER 


hg 





The success of our 
machine is the best 
proof of its value. Is 
more like a steam- 
hammer than any 
other, yet has all the 
y) economic advantages 
“ of a power hammer, 
and is far superior to any. Will work a larger bar of 
steel or iron and turn out more difficult forgings 
than any other hammer made. Guaranteed as rep- 
resented, or no sale. 


BEAUDRY & CUNNINGHAM, 
Boston, Mass. 














THE BROWN HAMMER 
STRIKES A BLOW WITH 

Double the Velocity That it Raises the Hammer. 

ANEW MOVEMENT! SEND FOR DESCRIPTION. 

Knowlton Mfg. Co., King St., Rockford, Ill. 








50 PER CENT. OF “* 
time and labor saved"oy 
using this solid, strong, cu 
rable,quick- workingVise. Haé 
the Improved Taper, Pipe and other 
attachments Sold by the trade. 
Send for circular 
MELVIN STEPHENS, Prop’r. 
Office, 41 Dey Street, New York 










DRAUCHTSMAN WANTED. 


Send references and wages wanted. STILES & 
PARKER PRESS CO., MippLEvown, CONN. 





FOR SALE, 20 in. x 48 in. ENCINE. 
Built by Woodraff & Beach, Hartford, Ct., in IS65. 
In first class condition. Can be seen running 


Cylinder, 20in. x 48in. Fly Wheel weighing eight 
| tons, 16 tt. dia., 24 in. face, turned for belt; engine 
shaft. 9 ft. loug, 9in dia. Will put in with the en 


gine, the coping stone on which it rests; new Nation- 
al Heater: jack shaft, 5%, in. dia. 16 ft. long; line 
pulley. 8 ft. dia., 2644 in. fave, bored to fit jack-shaft: 
three brass lined pillow blocks. to fit jack-shaft also: 
Ransom’s siphon condenser, suitable for the engine. 
Will be sold low for delivery in March, next.” Call 
on. or address, the Coe Brass Manufacturing Co., 
Torrington, Litchfield County, Connecticut. 











WATER WORKS PUMPING 





95 & 97 LIBERTY ST., 
NEW YORK. 


ENGINES A SPECIALTY 


GEO, F. BLAKE MANY’G CO. 


Fa vieorrs E VERY VARIETY 
OF OF 





SSRURESESEESES . 


mers 4a conten 


44 WASHINGTON ST., 
BOSTON. 








AMERICAN MACHINIST 


THE DEANE STEAM PUMP CO, HOLYOKE, MASS. 






BUILD 


WATER WORRY, 


ENGINES 





DercEMBER 25, 


AND 


send tor Catalogue INO. 13 





1886 





THE HENDEY MACHINE COMPANY, 


TORRINGTON, CONN. 
SHAPERS, PLANERS, LATHES, DRILLS, 


and SPECIAL 


MACHINERY, 


SEND FOR CATALOGUE. 





THE WESTINGHOUSE MACHINE CO. 


MANUFACTURERS OF 


THE “JUNIOR” 


AUTOMATIC ENGINE. 


15, 25 & 35 H,P. only. 








You will never know ee, 


how cheap it is till you 
ask, nor how good it is till 
you try. 


SATLLES DEPARTME 
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CONDUCTED BY 


WESTINGHOUSE CHURCH, KERR & COMPANY. 


FAIRBANKS, MORSE & CO., - 
FAIRBANKS & CO, - - 

PARK & LACY, - San Francisco, Cal 
PAKK, LACY & CO., Salt Lake, Utah. 


Chicago, Ill. | D. A. 
St. Louis, Mo. | ROBERT MIDDLETON, 
H. DUDLEY & 
KEATING IMPLEMENT & MACHINE CO., 


TOMPKINS, & CO., - 


COLEMAN, 
Dallas, 


Charlotte, 
Mobile 
New Orleans. 


== 


N. 
Ala. 
La 





( 
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WARRANTED 
THE 


51 OLIVER STREET, 


BOSTON, MASS. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP, 


MANUFACTURED *Davinson Steam Pump Company. 


BEST PUMP 


MADE FOR ALL 
SITUATIONS. 


PRINCIPAL OFFICE, No. 77 “LIBERTY STREET, N.Y. 
NEW ENGLAND OFFICE, 





SHEPARD’S NEW $60 
SCREW-CUTTING FOOT LATEE 


-o—- 
Foot and Power Lathes, Drill 
Presses,Sc roll-saw Attachments, 
Chucks, Mandrels, Twist Drills, 
Dogs, Calipers, etc. 
Lathes on trial, Lathes on 
payment. 
Send for catalogue of Outfits 
Su for Amateurs or Artisans. 





Gap Lathe, $125. 


—o-— 


sation. E.L. SHEPARD, Agent, 134 E. Second St., Cin 
MORR'SON’ S$ PRACT'CAL ENGINEER, 


A concise treatise on Steam and General Ma 
chinery. Mailed on receipt of $1.00, 
W. A. MORRISON, Box 373, Lowell, 


FOR SALE AT A BARGAIN. 


Fine Water Power on Raquette River. Small 
Foundry and Machine Shop, with flasks and pat- 
terns. Agricultural Region. Saw Mills and Tan- 
neries Within easy reach. Shop 1 nas made a specialty 
of water wheels, horse powers, farm machinery and 
mill repairs. Excellent railroad facilities Good 
dwelling and 3 acres of land included. Will be sold 
at half its value toclose an estate. Full particulars 
on application, Wead & Paddock, Attys., Malone, N. Y 


innati, 0. 





Mass. 








THE CELEBRATED 


HEALD & SISCO CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


OOO2. Es & Co., 


22 CORTLANDT ST., NEW YORK. 


Paper, 


is 


Mention th 


ing, 1 


In Writ 





BETTS MACHINE CO. 





leans naprcinmapn DEL. 
First-Class Machine Tools 
a PLANER. 


Combining Strength, Adaptability and all Modern 
Improvements. 
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FILE CARD. FILE BRUSH. 
Having the Increment Cut. 

The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaners 
than are usually found, the majority of those in use being rudely devised and troublesome, and we 
believe for this reason, those of our manufacture will find a ready sale. Machinists and others who 
have not already given them a trial, will find it to their advantage to order the File Card and File 
Brush at once. 

Manufactory and Office, 


A MEP EE RSE OF IR. I., U.S.A. 


THE HANCOCK INSPIRATOR. 
THE STANDARD | 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 


OVER 85,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 
AUTOMATIC 


RE-STARTING INJECTOR 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of restarting automatically, 
immediately after interruption to feed from any cause.” 


























0 


| 36 
C 


‘ida 
os 


M'F'G CO.NY. 


ETAUTOMATIC 
NATHAN 


SEND FOR CATALOGUE. RELIABLE AND CHEAP. 





Sole Manufacturers in the United States & Canada, 


NATHAN Mawnuracrurine Co. 


92 & 94 LIBERTY ST., NEW YORK. 


ROOTS’ @ MERICAN EXHIBITION, 
Force Blast Rotary Blower \ | oNDON.1¢e 
FOR ee ee | 8 8 


FOUNDRIES, SMITH SHOPS, PNEUMATIC 
BES, VENTILATION, ETC. 








A LONDON FIRM, owning prominent space 
will represent and exhibit AMERICA? 
MANUFACTURES and INVENTIONS. In- 
clusive charges, $50 upward, and Commis- 
sion on results, Full particulars furnished 


*” JAMES H. LANCASTER, 


Consulting Engineer, 187 BROADWAY, NEW YORK 





= 


E BLAST 


SPE 
POSITI 
PERFECTLY BALANCED, 





Best Mechanical Construction. CUTTING DIES 


P.H.& P.M, ROOTS, Manufacturers, 
WN Ge ay IND. 


COKE & , Sling ro NEW TORE, 


In Writing, Please Mention This Paper. 


FoR SATE. 

Valuable Manufacturing Property, centrally lo 
cated in one of the largest Western states, witha 
well established reputation forthe goodsof its man- WN 
pe aria which consist yf engines. boilers. saw and F 
grist-mill machinery.and kindred articles. Property 
all - —- Class oN tools and gf hg in THE HOGCSON ¢ & PETTIS MFG. CO, 
good order and the works now running. Parties 
who mean business, and desire to engage in a profit NEW HAVEN, CT. 
able and well established business of this character, ESTABLISHED 1849 INCORPORATED 1883 
can get full particulars by writing or applying in 
person to M. D. WHEELER, Stapleton Staten 
Island. N. Y..or MANNING, MAXWELL & MOORE, 
111 & 115 Liberty St . New York. 


HILL, CLARKE & C0, ano" sass MACHINERY. 


Screw Cutting Engine Lathes, __ = Pipe Threading 
Machines, Screw Machines, Chucking and Boring Machines, Bolt 
Threading Machines, Planers and Shapers, Milling Machines, Upright 
DriHing Machines, Boring Mills, Steam and Belt Hammers, Ete., Ete. 


42 OLIVER ST., BOSTON, MASS. 
BEMENT, MILES & CO., 


PHILADELPHIA, PA. asd : - 


BUILDERS OF 


Metal- Working Machine Tools, y 


FOR 
RAILROAD SHOPS, 
Locomotive and Car Builders, 
Machine Shops, Rolling Mills, 
Steam Forges, Ship Yards, 
Works, 





For PAPER, CLOTH 
‘09 WIALVAT YIdGNy 





ALSO MFRS, OF 


“THE SWEETLAND CHUCK.” = 


Send for 72 page Catalogue. 

















Boiler Shops, Bridge 









MACHINIST 


OC. Ww. LECOUN 


11 


rer. aerety 1.10 
+ ape Set of 8-5.50 | 
24..... 1.401 

*. 3 o «aes Be 
I. cess a 1.70 





12 aS 
D | eu ‘ull Set of 12- 12.00 


vr, 


SOUTH NORWALK, CONN. 





ECONOMICAL STEAM BOILERS 


—=A SPECIALTY.: 


“smote” Pond Engineering Co. S"x2°"* 


W ALKER’S TOOL HOLDER. 


For holding drills and reamers for lathe 
work. Prevents breaking or slipping 
Can also be used for drilling and reaming 
holes by hand, and for ream 
ing holes under drill presses. 
etc Made with double han 
ale, when required. 


WALKER MFC. CO., 
CLEVELAND, O10. 











SEBASTIAN 
MAY & COMPANY'S 


Improved Screw Cutting 


Foot or Power Lathes 





Catalogue «* Lathes, Drill! 
Presses and Machinists’ Tools 
and Supplies mailed on apph 
cation. Lathes on Trial. 


UNION STONE COMPANY, 
38 & 40 Hawley St., Boston, Mass. 


EMERY-WHEEL 
GRINDING 
MACHINERY, 
EMERY WHEELS 
AND TOOLS. 


MACHINERY 
FOR 
POLISHING 
WHEELS, POL- 
ISHING BELTS, 
AND 
POLISHING 
BUFFS, AND 
ALL SUPPLIES 
PERTAINING 
THERETO, 


= ELECTRO- 
PLATERS’ 
SUPPLIES, 





B. GRINDING MACHINE. 


1’ Shaft. Takes Wheels to 14” diameter. 


Countershaft with hangers or in machine. Is 


. ay “ar specially adapted to light work in machine shop 
167 W. Second St.,Cincinnati, 0. tool grinding, etc. ’ 





Satisfaction guaran 





1GENTS :—Ge 
hum & Co. (Limite 
Pittsburgh. 





CONE PULLEY BELT SHIFTER. 


With this device, Belts on Cone Pulleys can be shifted as easily as from 
tight to loose pulleys. 


Saves time, annoyance and wear on belts. 
Dispenses with Belt * Stick.’ 


SENT ON THIRTY DAYS’ TRIAL. 


teed. Send for Circulars and prices to the manu 
ufacturers or their agents. 
MANUFACTURED BY 


POST & COMPANY, CINCINNATI, 0. 


DEALERS IN 


MACHINERY AND RAILWAY SUPPLIES. 


o. Place Mach’y Co., New York. Palmer, Cunning 
d), Philadelphia. U. Baird Machinery Company, 


©. H Besly & Co., Chicago. 





8. ASHTON HAND MFG.CO,, 


~ Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE LATHES 


Are now in position to put on the market 
14” ENCINE LATHES OF NEW DESICN, 


guaranteed to be equal in material, design and 
workmanship to the best ever PP nears ia 


VOLNEY W. MASON & CO., 
*riction Pulicys, Clutches and Elevators, 
PROVIDENCE. R L 


JUST ISSUED. NEW EDITION. 
ROPER’S Hand-book of Land and Marine Engines, 
Containing a description and illustrations of every 
description of land and marine engines, $3.59 post 
paid. Roper’s Practical Hand Books for E ngineers 

and Firemen. Catalogues free. 
EDWARD MEEKS, Publisher, 
S. E. Cor. Walnut and 10thSts, - - Philadelphia, Pa. 








H. W. JOHNS’ 
ASBESTOS: | 
CORDED SHEATHING. 
A Fire-Proof Non-Conducting Covering for 
HEATER AND STEAM PIPES | 


IN CELLARS, Ero. 


H. W. JOHNS MANUF 


—CHICACO.—°—PHILAD 


SOLE MANUF 


PLASTIC STOV 
Bay PAMPHLET ON ‘‘ 


STEAM. SAVING AND FIRE-PROOF MATERIALS,” 


H. W. JOHNS’ 
ASBESTOS: 
STOVE & FURNACE CEMENT. 


A fire and acid proof material for cementing 
and repairing joints in Heaters, Fur- 
naces, ttoves, Ranges, etc. 


PREPARED READY FOR USE, 


ACTURING COMPANY, 


87 MAIDEN LANE, NEW YORK. 


ELPHIA.—°—LONDON,-—— 


ACTURERS OF 


H. W. JOHNS’ ASBESTOS LIQUID PAINTS, ASBESTOS ROOFING, STEAM PIPE AND BOILER 
COVERINGS, STEAM PACKING, FIRE & WATER PROOF SHEATHING, 


E-LINING, Etc, 
FREE BY MAIL, 











STEAM ENCINE, ETC. 
DUBOIS’ Weisbach’s Steam Engine, 8vocloth, $5 00 
DUBOIS’ Rontgen’s Hot Air Gas and Steam 


SINCLAIR’S Locomotive Engine, 12mo,cloth, 2 00 
THURSTON’S Stationary Engines for Elec- 


tricity, 8vo, cloth . 2 00 
TROW BRIDGE’ Ss Stationary ‘Steam ‘Eng ines, 

CO; GUGEM ssc 64d0ccn res vo 

VENTILATION. | 

BALDWIN'’S Steam Heating for Ventilating, 

E., VINO, CHOU. 5 icic-csesce ccvecccneace 2 50 
LEED’S Treatise on Ventilation, 8vo, ‘cloth.. 1.50 
MOTT'S Air We Breathe and Ventilation, 


OS OO. SES Re ra Ae Sire ay ras 1 
REID'S Ventilation in American Dwellings, 

ee eee ee 1 50 
WILSON’S Practic ral “Mine Ventilation, 16mo, 

DR as cela s Saale) Sch iika ae wala ncwamaine cin 1 3 


Pub lis - .d and for sale by 








Etc., Ete, 





—Catalogues and Circulars Gratis. 


Engines, 8vo cloth a Ren tears eee (RON 
CLERK’S Gas Engine, 12mo0, cloth ........... 2 50 
GRIMSHAW’S Steam Engire Catechism, 

SED Eee A aI <p earn ee 1 00 
MAW’S Chief Types Modern Marine Engines 

folio, one half morocco ...... 18 00 


John Wlicy & Sons, |5 Astor Place, New York. | 





Worthington 
Independent 
Condenser. 


Efficient, Safo and Inexpensive. 


HENRY R. WORTHINGTON, 


New York, Boston, 
Chie AZO, St. Louis, 
San Francisco. 










published. 






Ciredar just 








Send for 































AMERICAN 








UAKNAAUEEA NEKO AEA ON Ree RMR RSE ey 
| Way ae HARRISON SAFETY BOLER WOR 


Cy 








66 39 A VALUABLE BOOK for EVERY 


F EA STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers ot 


WATER-TUBE BOILERS, 


St.. GLASGOW. 30 Cortlandt St., NEW YORK, 


Rots S NEW WATER-TUBE STEAM BILE 
SAFE! ECONOMICAL! DURABLE! 
For Inziustratep CATALC“%UE oF NEw Bolter, ADDRESS 


_ ASENoROTH & ROOT MANUFG. CO: 


28 CLIFF STREET, NEW YORK.— 


= SELLING ACENTS, 

= Ss ochester, New York. 

‘bendew wave % Pig it SKE 41 Johnston Building, Cincinnati, Ohio- 
oy = WIL LIAM H, Suir, 115 Dearborn Street, Chicago, Ills. 

.. NIEL KELLY, 51 N. 7th Street, Philadelphia, Pa. 
R, L. WEE KS. 151 Griswold Stre et, Detroit, Mich, 

CHARLES E. ASHCROFT, 49 Mason Building, Boston, Mass. 





107 Hope 

















— OUR 
may WATER-TUBE BOILERS 
UNS werd SSED 
SAFETY, 
ECONOMY ano 
DURABILITY. 


MAIN OFFICE, 
New Brunswick, N.J, 
BRANCHES: 
49 NORTH 7th St., Philadelphia. 
36 CORTLANDT ST., New York. 
60 OLIVER ST., - Boston. 


BRIDGEFORT BOILER (O§ SEE THE IMPROVEMENTS IN STEAM 

ym. BOLLERS, BOILER FRONTS, 

BOILER FURNACES, AND 

FEED WATER HEATERS 

Z\ MADE AT FHESE WORKS 

=| BEFORE BUYING STEAM 

PLANT. SEND FOR HISTO- 

RIES OF STEAM BOILERS 

AND FFED WATER HEATERS 

(FREE) ON MENTIONING THIS 


M. LOWE, 




















_ REWBURCHNY, 
Y DESCRIPT 
se osc 


ER any IMMEDIATE DELIVERY. 















liquids by steam power, we wish to call 
More Efficient, Simple, Durable, and more Economical, poth as to running 
mp. 
Reduced Net 
Prices, and hundreds of A-1 Testim« tals Mailed Fre 


For the reason that if you are NE LS 
your attention to the W PU OMETER, 
expenses end repairs, than any other Steam P 
PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 


interested in raising water or other 
fem THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER 
Call or write for our new 96 page Illustrated Desc criptive Book containing Full "Fucus ulars, 





KkRPwPlaner Viscs, 9 Sizes. 


HOOPER’S 70 % GRATE BAR. 




















SPECIAL MACHINERY DESIGNED AND BUILT, 
The Gilkerson Machine Works, 
Write us. HOMER, N. Y. 
THE NEW HOYPES LIVE STEAM FEED-WATER 
Heater and Lime Extractcr.| Wit net Warp: 
. wi a not Saver off at the ends, 
‘1T RaW EPS ATT ew Will give absolutely 70% air space, 
CLEAN BOILERS GUARANTEED, Will give Bator rm combustion of fuel, 
eat a Send for Cire and Price List to 
4 ALEXANDE WR’ rRAUD, 
EAST FERRY STREET IRON WORKS 
oan NEWARK, N. J 
a -. 
um ° 5 
} AQ % eee lie eo Me : 
al SE je dL Ba Tyr Me 
AE = A ] FFIN AL nD ACK 3 
to © 2° 
ae © ith uli he 
Qa3< 
of ene SCALES, 
mee Patent End Graduation. 
* | We invite comparison for accuracy with all others. 
= . Every Scale Guaranteed. Send for List 
= CCFFIN & LEICHTON, SYRACUSE, N. Y. 








MACHINIST 





KINS © PA 


STANDARD <. 


TRADE MARK %& 


oe 





DecemBer 25, 


1886 


Use the JENKINS STANDARD PACKING in the 
| worst joint you have, and if, after following direc- 
tions, it is not what we claim, WE WILL REFUND THE 
MONEY. 

Our “* Trade Mark” is stamped on every sheet. 
None genuine unless so stamped. §€* Send for Price 


TENEKINS BROoS., 
71 John Street, N. Y. 79 Kilby Street, Boston. 
13 South Fourth Strect, Phila. 





Manufacturers of 
all kinds of 


SEND 
FOR 


(YATALOGUB, © 





LATHE DR ILL 


CHUCKS «© 


Dritt Cuucks 0 2 in. 


0 to 43 in. 





WESTCOTT’S PATENT. 





steel (scrap) from which they are made. 


The United States Mitis Company, 


26 BROADWAY, NEW YORK. 


\s prepared to issue licenses for the use of patents covering processes for the 
Castings’? in wrought iron and steel, and furnaces for melting and 


“ Mitis’’ Castings retain In every respect al! the valuable qualities of the wrought Iron and 


ae pe of ‘* Mitis 
eating 


Do not require annealing. Can be welded 


and worked under the hammer as well as the raw material. 


W. F. DURFEE, Ceneral Manager. 





EAGLE &€ 
ANVIL 
we WORKS, 


Trenton, N. J. 





The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 








The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
iish anvil. 





Full war- 
rante and 
lower price. 


ESTABLISHED 1851, 


THE HORTON LATHE CHUCK. 





THE 5. HORTON & SON CO. 


Canal St., Windsor Locks, Conn.. U. S, A. 





William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'rCulvert, Cincinnati, 0- 





Send for circulars and 
«J prices. 











E. P. B. SOUTHWORTH, 
94 Exchange street, Rochester, New York. 
Indicating Engineer and Mechanical Draftsman. 
Correspondence solicited. 


IF YOU ONLY KNE 





How 


GooD 
THE 
ELLIOTT CUTTING OFF TOOL 
18, 
You would not sleep until you had 
ordered one. 


STERLING ELLIOTT. NEWTON, MASS. 





NEW E:INCINEERS’ “UW RENCH. 





Bolster prevents screw from springing, or becom- 
ing loose. Ferrule is long, solid and strongly riveted, 
- is deeply corrugated, making screw turn easily. 


- T. MOORE, 112 Chambers Street, 


THOS, H. DALLETT & C9, 


13th & Buttonwood Sts.,°3i* 


y PA 
Manufacturers of 


RPwPATEN T 


Fortable Drilling Machines, 


VERTICAL DRILLS, ; 
Radial Drills, Multiple Drills, &* 
HAND DRILLS. 

SEND for ILLUSTRATED CATALOGUE. 


New York. 









Mancus RUTHEN RUTHENBURG| 


© STEAM. HYDRAULICS.2 
—> PNEUMATICS. <— 


64 W.2 22 ST. C/NC/NNATI. OHIO. 












SMOOTH 
INSIDE & OUT. 


PATENT UNIVERSAL SCREW-CUTTING, CENTER, DEPTH, 


Are ew co, WIST DRILL GAUGE. 


J. WYKE & CO. 
Fine Machinists’ Tools, E, BOSTON. MASS. 

















. Send for Circular. 











SPRINGFIELD ADTOMATIO 
KNIFE GRINDER. 
It is the only Grinder 
ue mery 3 Tun with water to pre 
\ vent heating and 
COMPANY, drawing the tem 


per. Once 
In motion 


requires no 


"101900938 





Springfield, Mass. 


B}LIOM #31 TO CrIgs TIT M 








aor . [SES P PRICES [ 


IW.COLBURN & Co.{* % 
FITCHBURG, MASS.) @ > 


10.0 MAIN S*. 






a at e Ye 3 
ARE 3° INCANDESCENT 
LishTING © MACHINES. 





Pipe Cutting & Threading Machines 


FORBES & CURTIS, 
Bridgeport, Ct. 





Established in 1874. 


CLEVELAND TWIST DRILL CO. 











24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 


85 Queen Victoria St., London, Eng, 


























DecemBer 25, 1886 


AMBHRICAN 





Morse Twist Drill and Machine Company, New 2edtora, Mass. 


Manufacturers of 


Morse Patent Straight-Lip Increase Twist Drills. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


Pines Fretiice FLANE NS. 


Will Plane any Length of Plate. 
ee ee oe 


HILLES B JONES 


wmiRG TON DELAWARE 


y | 
eee ame 











/ ll 
x 





Tools cut both ways and have independent adjustment, Table acts as a gauge 
for setting the Plate. Driven by a Steel Scrow, which is supported its entire 
















are its 





Simplicity, 
Ease of Operation, 
Low Price. 








ANY ONE CAN USE IT. 


length so that it cannot be bent or sprung. Three Sizes, 
HILLES & JONES, Wilmington, Del. 
Grinds Drill . 
4 to mem. ff] THEHOUGH TWIST DRILL BgyeYeyem a) sieaun Oise 
inclusive. " en GRINDER queues BEECHER & PECK, NE lata\ A | CONN. 
5 PECIRS PAI DROPS 
for ‘this Tool BEECHER & PECK, CONN. 
——., 
ACHINER 
For Reducing and Pointing Wire, 
Especially “oe to pointing wire rods and 
wire for drawing. 
For Machines or information, address the 
manufacturer. 
8. W. GOODYEAR, Waterbury, Ct. 


MANUFACTURED BY—— 


Warner &Hough Machine, 


ST. PAUL, MINN. 





Tallman & McFadden, 


1025 Market St., Phila, 


Manning, Maxwell & Moore, 
111 Liberty St., New York. 


LOAN, 











NEWARK, N. 5 





SEND FOR CATALOGUE. 


_ Sane O97 eotes Lashes, He and i athes, PA oot Lethon, Upright 

) 2s. Agents, } a . 

MACHINISTS: will 6 Mone, ill alae. ie ic 
BENCH LATHES, = ; 

also My, Almond Drill Chuck 





WATCH & SPECIAL MACHINERY : ee 
Sold at all Machinists’ 
r Supply stores. 


T. R. ALMOND, 


83 & 85 Washington St., 
Brooklyn, N.Y, 


‘wee te 





WHAT IS SAID OF 


DIXON’S AMERICAN GRAPHITE 


= =ARTISTS’ PENCILS = 


MANUFACTURED BY 
JOS, DIXON CRUCIBLE CO., Jersey City,N.J. 


We 


used. 




















L. §. STARRETT, 


Manufacturer of | 


1FINE TOOLS 
: ATHOL, MASS. 
SEND FOR FULL LIST 


a ANON TN AN RTA Nc PRN A A 
PIPE AND BOILER COVERING. 





find them equal to any we have yet 


Pancoast & MAULE, Phila. 
We find them generally satisfactory. 
Tue YALE & Towne Mra. Co, Stamford,Conn,. 














«*, It will pay every reader of this paper to send 
16 cents in stamps to the JOSEPH DIXON CRI 
CIBLE CO., of Jersey City, N .J.,forSamples. By 
mentioning this paper, they will receive Pencils 
worth double the money. 











Light as Hair Felt. Absolutely Fireproof. Easily 
applied, Can be used over and over again. Thickness 
of 5g” to 34''3 equal to other coverings at 2' to 214”. 


Beware of Imitations. Sold in Bags of 110 lbs. each. 
Acknowledged by leading authorities to be the best 
non-conducting material in the market. 


FOSSIL MEAL CO., 48 Cedar St., New York. 


Send for Circular. Mention this Paper, 


THE EATON, COLE & BURNHAM (0. 


82 & 84 Fulton Street, New York, 
MANUFACTURERS OF 


PIPE CUTTING and THREADING JMWACHINES 


OPERATED BY HAND OR POWER. 
FITTI N G S VALVES, PIPE, 
) PIPE TOOLS, 
AND ALL STYLES OF IRON AND BRASS GOODS FOR 


STEAM, WATER AND GAS. 
Factory, Bridgeport, Conn 


















MACHINE, 
Cuts {%’/ to 2”’ 





MACHINIST [3 


D. SAUNDERS’ SONS, 





Yonkers, N.Y. 


MANUFACTURERS OP 


Pipe Cutting, 


THREADING, 


Steam and Gas Fitters’ Hand Tools, Tapp Machin 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 
licity with strength and ligntness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to become detached and mislaid. All wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter made. 














Pi MADE FOR ~ fe ih 3} 
“VALLEY MACHINE c CO.EASTHAMPTON,MASS. 








L. W. Pond Machine Co. 


Manufacturers of and Dealers in 


IRON WORKING § 


MACHINERY. 
Iron Planers 









Warranted su- 
perior to any 
other make. 

All sizes and 
styles of every 


A Specialty, class of work. 
140 Union St. -_ 
Worcester, S, : ‘Ais BUFFALO 
mass. 1} FORGE CO. 





Bulfalo, N. Y. 





Send for Cata- 





AND logue and prices. 
BRASS 
FINISHERS’ Te UJ PS 
ae For Engines, Shafting, &c. 
mM Po a E i Illustrated Catalogue Free. 
onan," J.B. LONERGAN & CO. 








CHAP GHD 


For Hand and Power, 
6”, 8’ and 10” Stroke. 


Adapted to all Classes of Work 
to their capacity. 





P, BLAISDELL & 00. 


Manufacturers of 


achinists’ Tools, 
WORCESTER. MASS. 






CIRCULARS FURNISHED 
BOYNTON & PLUMMER, 


Worcester, Mass. | 
























M. R. MUCKLE, Jr. & 00. 


PHILADELPEA, 


IZES TO SUIT 
STEAM PLANTS, 
UP TO 300 H. P. 





NEW AND IMPROVED 
1. THE MULLER MACHINE TOOL CO. 
= 179 West Pearl St.. CINCINNATI, OHIO. 
Send for Cuts and Prices. 
CUT-OFF COUPLINGS. 
JAS. HUNTER & SON, 
North Adams, Mass. 
Cut Theoretically Correct. wAne OF 
For particulars and estimates apply to 
BREHMER BROS. 
" 440 N, 12th St,, Philadelphia, Pa. 
W. C. YOUNG & CO., “icsis; Os 
Engine Lathes, Hand Lathes, 


ENGINE LATHES, 
CLUTCH PULLEYS AND 
| \ BEVEL GEARS, BOILER FEED PUMP 


Send For CirculaR 











lt will “ 


‘ay the Piper, 








// he aims to p pe wei Ly ° > 
~ = 
STEAM, WaA pp GA e = 
7 - 
ACIDS, Oll - 1MON z 4 
P a) pars , ® 
&c., toexamine thts UNION 6 
e . 
which requires no packing, bul 

‘ ‘ = Has are ate r rangé t! —- any two ratchets made, and at the 

ss aiways eady J ry instant price of one. Send to 


use. When you next order VARIETY MACHINE CO., Warsaw, N. ¥. 
Fittings of any Dealer,ask for 


a sample 








American Union 
FIRE SPRINKLERS 
Should always have their pumps equipped 

with the 
Mason Pressure Regulator, 


fannot stick oods warranted 
vi 


As <ON REGUL ATOR CO. 


tocome with them, ars it willtell you the whole story, 
or we will, if you writeus for particulars. 
& PANCOAST & MAULE, 


PHILADELPHIA, PA. hich 








w 
WROTE SYR JO AvpNI2)) & 40; pues *yuemYs|quyse anos | By a Ce abner street, Boston Mass, 


{POS YOM SeUd-WA4Ly JajOp Uy Iees9j,U, UY e_W, OF GedduY Nod JT 








Engineers and Manufacturers of 


STEAM HAMMERS, PUNCHES and SHEARS, 
BENDING BOLLS, 
DRILL and TOOL GRINDERS, Ete., Ete. 








OFFICE AND WORKS, 


AMERICAN MACHINISI 


WILLIAM SELLERS & CO. INGORPORATED, 


IMPROVED MACHINE TOOLS ror worxinc IRON AND STEEL 


LATHES, PLANERS, 
BORING and TURNING MILLS, 


NHAPTING, PULLEYS, HANGERS, COUPLINGS, Ete 


Improved Injectors for Feeding Boilers. 


PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


PHILADELPHIA. PENN. 





Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer, 


Send for new Catalogue. 








Tat LONG AUS TATTEA Co. 


Hamilton, 


OHIO. 








Patent ~ Special ” improved Locomotive Cylinder Boring 


piston. 
EXACT LINE WITH BAR. 





PEDRICK & AYER, - 


Will bore out Locomotive Cylinders IN THEIR 
PLACES by removing one or both heads and 
THE END THRUST IS ALWAYS IN 


Circulars with full description on application 


Philadelphia, Pa. 





remaining stationary. 
shaper, Effective, durable and convenient. 
perfect satisfe action. Send for circular. 


RICHARDS’ PATENT 
Combination Planer ana Shaper. 


Several sizes, any length of bed. Only the head travels, the work 
Combines advantages of both planer and 
A number in use, giving 
Manufactured by 


E. A. WALKER, 
& Laurel Street, sihereaet toa 





Samay: 1886 


SOUTHWARK FOUNDRY & MACHINE cO. 


PHILADELPHIA, PA. 


General Machinists, Founders and Boiler Makers. 
Heavy Machinery of all kinds a Specialty. 


HE DUPLEX INJECTOR 
THE BEST BOILER 
FEEDER KNOWN. 


Not liable to get out of 
order. Will lift water 25 





UNIVERSAL RADIAL‘ 
-_RADIAL DRILLING MACHINES 


— THREE DESKGNS. SIX SIZE 







oat M BODY ALL DESIRABLE FEATURES 








. feet. Always delivers 
+ CRE y= PRICES 450 °c UPWARD 
~] s ¢ 
b «a # Will feed water through ; pot UNIVERSAL RADIAL DRILL C0 
we & a heater. Manufactured AINCINNAT 
$3 aTAMES JENES & CO aaa 
e INKS 0, ae a 
cA Po Detroit, Micn, PRS SEYMOUW’S 


PIPE-WRENCH —— 










emcee CATALOGUE OF S1C00LS 


and Supplies sent free to any address on receipt of Ten Cents 


CHAS. A. a & CO, “2 Detroit, Mich. —— 


J. WENDELL COLE, M. E. 


Manager of Pennsylvania 
Southern Bd re yo and the} s I~ 
rthwest for Pgs 5 ow 
DETROIT. EMERY WHFEL (€0O.)rounad iron? && 


Address, Box 84, Columbus, O., or fro"! vin, 3 
P. 0. Box 152 Chicago. fe Circular. 
Hart’s Corundum-Emery Wheels. ' 


SELF-CONTAINED STEAM ENGINES. 


Stationary or Semi-Portable. 


High Standard Maintained. 
Reduced. Write for New 
Catalogue No. 22 

CHANDLER & TAYLOR, Indianapolis, Ind. 

ENGINES, SAW MILLS, AND 

DRAIN TILE 
MACHINERY A SPECIALTY. 





Monkey 


Wrenches. 





ARMSTRONG MFG. 00., Bridgeport, Conn 








Prices greatly 
Illustrated 








°W J 
























= "PRESSES, s, 

9  sopremne 
: ACCUMULATORS, 
by JACKS, 

~ VALVES 


FITTINGS, 









‘SLNINZACGENI NETCON 
‘KLIVIOddS V 


WATSON & 


204-210 E. 43d 


Vault Elevators, &e., he. 


STILLMAY, 


Sty New | York. 








TIV ONV CAGs-NENLTE TONY INGLVd BLL Sazis TIV 


°014QO ~*22DUULIUNID 

















New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 


Slotters; 
Etc. 

















Combining an elbow and 
union, and can_ be set 
at any angle at which it is 
desired to run the pipe. 
Manufacturers & Wholesale Agents, 


ROLLSTONE MACHINE CO,, 45 Water St., FITCHBURG, MASS. 








This 
sustainec 
in New York and N. J. 


ee CHICAGO Ne York 
13 re I7 So. Jefferson St. Of. any power and 
Style. SINGLE AND 
DouBLE CYLINDER, 
with improved pat- 
HODCE’S | ent soos arte, 
’ especially adapted 
a\, Vater Angle Union for bridge building 
5 dock building, pile 
\ PATENTED. driving.coal hoisting, 


quarries, mines, etc. 
J.S. MUNDY, 


Newark, N. J. 


atent has been 
in U 8. Courts 





OSGOOD DREDGE 00., Ausany, N. Y. 


RALPH ,08G00D, Pres. JAMES Nl BLESSING, Vice-Prea, 
IN K. HOWE, Secretary and Treasurer. 


MANUFACTURERS OF 


Dredges, Excavators, Ditching Machines, Derricks, Etc. 





OF 





~tenshine a ‘Ste am Excavator and aaah Car. | 


THE GARDNER GOVERNOR 


Over 45,000 in Use. 


ADAPTED TO EVERY STYLE 

STATIONARY 

PORTABLE STEAM 
ENGINE. 


AND 


Warranted to give satisfac- 
tion or no sale, 


FOR CIRCULARS AND PRICES, 
ADDRESS, 


, The Gardner Governor Co, 


QUINCY, ILL. 





FOR SALE CHEAP. 


Two 


35 Horse Power Demphield Boilers, 
One 10 Horse Power Horizontai Tubular Boiier. 
Cwo 27 Horse Power Vertical Boilers - - Now. 
One 25 Horse Power Horizontal Slide Taive Engine, 
One 20 Horse Power Horizontal Slide Valwe Engine. 


REMINGTON MACHINE CO. Wilmington, Del. 





THE 











Uy = 
5 
“ it ! 6 . se 
< 3 . 
- |e @ 
aid waaTe fi 2 =. a Bl 
208 |g BRICHAY las 
< AN AR { 
Adapted to rapid work withsmall a . ST D, o A Ey 
apted to rapic | 4 
drills. ° Its ev’reme sensitiveness ~ _ Provioenes oO 
revents cls .ng and breakage of oy G&G 
rills. H a switching table with t4 
attachme... for center drilling. In- 
stantly adjustable to _ different FOR SALE. 


lengths of work. Over 200 already 
in use. Send for circular. 


DWIGHT SLATE, 
Hartford, Conn. 
FRICTION CLUTCH PUL LLE E YS. 
HOISTING ENGINES, 
ELEVATORS, 


STEAM AND 
BELT POWER. 


D, FRISBIE & CO., 142 Liberty St., N. Y. 


A nacural product taken icum our own mines, Unlike any of tne 


artificial compounds or manufacture d pre oducts heretotore on the 
Successors to B. BURBANK & CO, 
on Sts., 


SECOND-HAND MACHINERY. 


1 No. 5 Diamond Emery Grinder. 
120 in. Prentice Drill Press. 
120 in. Bickford Drill Press 
115in. x 6 ft. bed Engine Lathe. 
115in. x= “t. bed Engine Lathe. 
113in. x 5it. bed Engine Lathe. 
ALL THE ABOVE ARE JN GOOD ORDER AND 
ARE BARGAINS. 
Also New 8, 12 and 14 in. Swing Foot or Power 
Lathes, our own make. 
Send for our New Catalogue. 
SEBASTIAN, MAY & CO, 
167 West 2nd Street, Cincinnati, Chio. 








No. 





Sor lu po yunds to the ton of iron required to purify the 
more than pay for itself in keeping the cupola clean. 


market, We guarantee its success if directions are followed, or ask 
no pay. Only 

FOUNDRY FLUX Send for circular, prices and experience of users, EV ANSVILLE, IND 

THE NeW YORK SUPPLY GO. MORSE ELEVATOR WORKS. 

matt ® 





iron, and wil 
LIMITED. Morse, Williams & (0,, 


The best flux for foundry work; also used in redaction and refining 
of silver, copper and lead. Used by glass manufacturers in making 
opaque ware. Used by chemists in making hydro-fluoric acid for 

(Successors to Clem & Morse) 
Builders of all Kinds of 
PASSENGER & FREIGHT 


sohing ornamented glass. Can be used in manufacturing steel b; 


Office, 414 Cherry St. 


“THE EVANSVILLE LEAD AND SPAR MINING CO. 
Works, Teahieet Ave., Wildey and 


MACHINISTS, 
ENGINEERS AND MILL 
SUPPLIES, 


ASHTON 
‘POP’ SAFETY VALVE. 


EXCLUSIVE AGENTS, 








PHILADELPHIA 








50-52 John Street, New York. | & 





















AMERICAN 


NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 HI. P. 

These Engines are the combied result of long ex 
perience with automatic cut-off regulation, and most 

careful revision of all details. They are designed and 
construc ted for heavy and continuous duty at medium 
or high rotative speeds Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
. anteed. Self-contained Automatic Cut-off Engines 
= 12to100H P fordriving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 
mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 


3 Simet a aiat'o an — Sts.,Chicago, Ill. 

)BINSO} ARY, St. : > 

SALES AGENTS V. I <INPSON, 10) Ast stor tor House, \. Y, P| PRAY MFG. C0., Mencegelia, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 

Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pensylvania, Delaware, Maryland and Virginia. 


THE BECKETT & MCDOWELL MFG. C0, 
STEAM ENGINES, HOISTS, PUMPS, 


AND GENERAL MINING MACHINERY. 
120 LIBERTY sST., NEW YORK. 


, 1886 


DeceMBer 25 





















“OTTO” GAS ENGINE WORKS 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA, CHICAGO. 


OVER 18,000 ENGINES IN USE. 
=> (GUARANTEE nANY 











Other Gas Engine per 
Brake-horse-power. 


Air Engine. 


The Best and Cheapest 
on the Market. 

No Steam. No Water. 

Absolute Safety. No En- 


To Consume 25 to 7! 
Per Cent. Less Gas than 








Mc Kinley Patent 













5 gineer. No Pumps. No 
Gauges. No liability to 
freeze up No Regula- 










tion required. 
NO EXTRA INSURANCE, 
Can be used for any 
purpose where power is 
required. 
Cheap Fuel. Cheap 
First Cost. 


McKinley Engine Co. 


{7 Broadway, 
CINCINNATI, O. 


COILS & BENDS 


At Ba iM BUTT? BiseRAiD 
Aa) Ret ’ 
j ae Phil i mY 
ee A "Rie u 
bh th i i NN 


AN 


STEARNS MFG. COMPANY, 


BRIE, PA. 


Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade or 
the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 


























THE SKINKE ENGINE CO. oo aie 
2G BRASS and 
—<@@ ERIE, PA. corren 


ALL STYLES. 
THE 
NATIONAL 


Se Pipe Bending Co. 


NEW HAVEN, CONN. 


IRON & STEEL DROP FORGINGS 


Madie to Order. 
LOW PRICES AND GOOD WORKMANSHIP 
ADDRESS: 


BRADLEY & PIERSON MFG. C0., 


Foot of Clay Street, Newark, N. J. 





PORTABL ft AND aaaeaaEeT 


ENGINES and BOILERS 


Send for Catalogue and Prices. 


FAY & SCOTT," 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, Etc 


SEND FOR CATALOCUE. 


MACHINERY, 

















NEW AND SECOND-HAND. 














POWER 
12 in. S..5 ft. Bed Engine Lathe, New UPRIGHT 
13 in. x6 ft. Bed Engine Lathe, Ames, new. womb HAMMER. 
14 5 ana 7 ft. Bed Engime Lathe, Bogert new asp 
14 5iy ft.** ‘Harris, cheap Sa 8 
16 t.. * = Ames psd 
15 6ft. “ Pratt & Whitney.) @e7 4 
7 * 6ft. “ “ ‘ Putnam, not screw! &° 3% 
cutting eZae 
eS. 8 ‘* Hewes & Phillips. Bee 
19 10,12,14°* - ** Pond, nearly new. E 
20 in. x6 ft. E ngine L ‘athe Putnam, good order, 
2 * Rh. “ > Ames. new. 
29 12 ft: * te Harrisburg. 
ma 6 6 6M. 6 é Harrisburg, good. 
16x6 ft. Turret Fox Lathe with chasing bar. 
14 in.-20 in. and 38in. Turret Head Chucking. or 
Screw Machines, Bridgeport. 
23 in., 25in. and 28 in. Drills, Blaisdell, new. 
20 in Drill, Prentice. 
20 ** * Davis. 


Slate’s Sensitive Drill. 
Gang Drill. 
SHAPERS. 


Elliott Drill. : 
6 in. Gould. 

16 in. Hewes and 
15 & 24 in. Wolco 
20 in. Bridgeport 


12 in Sellers. 
illips 


PLANERS. 
16x42 in. Bridgeport. 


24 in x 6 ft., Powell. 24 in x 8 ft. Ames 
26 in x o&8 ft., * 22 in x4 ft ,5 ft. ang 6 ft. Powell. 
32 in x 10 ft., Pond 34in.x 10 ft, P. & W. 


36 in. Squaring Shear, power, ne atk ne Ww. 

No. 3% and 5 Press, Stiles 
40 |b. Bradiey C ushione d Hammer. 

Lot of miscellaneous Machinery If you do not 
see what you want, write and state what is re- 
quired. 





uuog ‘Arngqueg “09 NECIG “Vv “a 





M. ACHINIS 





MANUFACTURERS OF 
\MPROVED 
CORLISS _ 
STEAM. eee 


Fy 



























VARIE™ 
Sizes Varying From 
30 to 2000 Horse Power. 


Horizontal or Vertical, 
Direct Acting or Beam, 
Condensing, Non-Condensing 
or Compound. 

Send for Circular. 


LEWES & PHILLIPS 


Iron Works. 
® IMPROVED 


Corliss Engine, 


High Pressure, 








—Condensing 


And Compound 


send for Ctreular, | 


AGENT 

Geo. A. Barnard. 
(175 Temple Court) 

7 Beekman Street, 
NEw YORE. 








From 1-4 TO 15,000 lbs, WEIGHT. 
True to Pattern, sound, solid, free from blow-holes and of un 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
for any service whatever 
40,000 CRANK SHAFTS and 30, 000 GEAR WHEELS of this steel 
now running prove this 
Cross-Heads, Rockers, Peston. Heads, etc , for Locomotives. 
EEL CASTINGS of eve ry description, 
Send for Circulars and Pric es to 


CHESTER STEEL CASTINGS CO., 


Works, € rks, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


STEEL 
CASTINGS 


'BLESSING’S W ATER CIRCULATOR 2 PURIFIER 


Guaranteed to Absolutely Prevent Formation of 
Seale in Steam Boilers, 


Automaticaliy takes water from the boiler, 
filters it. and returns it in pure condition, thus 
removing scale-making impurities from the 
water, and maintaining a free and steady 
circulation. Combines the well-known 
m Albany Steam Trap witha Filter of novel 
construction, Which has no rival in point of 
simplicity, facility for cleaning, and assurance 
against clogging of sand valve 

We also manufacture the Albany Steam 
Traps and Blessing’s Patent Renewable-Seat 
Stop and Check Valves. Send for Circular. 


ALBANY STEM TRAP C0., 


ALBANY, N. Y. 


HARLES MiURRAY=<- 





























‘DM BAND MACHINERY FOR SALE- i. | SS/ENGRAVER on WOOD 
} |S Howes & Phillips tron vere’ a 7.| Ce ANN OTS NEw wear 








e 12x30 Automatic Cut-Off Eugine SROON y ‘ " y 
on ¢ a finch x20tt Pier : Two Heads on Cross Rail. SE¢ ON D-H AN D TOOLS F OR SA LE by 
nels eee | POOLE & HUNT, Baltimore, Md. 
1 Planing Machine. Will plane 35in. wide, 27 in 
: high, and 16 ft. 6in. long. 

WE ARE MAKING '1 Planing Machine. Will plane 30 in. wide, 26 in. 

4 SPE one . high, and 5 ft. 6in long. 
A SPECIALTY OF 1 Planing Machine. Will plane 24 in. wide, 22 in 


high, and 5 feet long. 


EXTRA 











A 24-INCH LATHE, 1 Double Geared Chasing Lathe. Will swing 24 
WITH BED ANY 11 io ae..,6 age he fone. 
: drill Grinding Machine. 
LENGTH DESIRED, THIS LATHE IS DESIGNED 1 Small Punching and Shearing Machine, with fly 
FOR SEVERE SER- wheel and clutch starting arrangement. 
VICE; IT IS THE 
HEAVIEST OF ITS | SEND FOR SPECIAL LIST, 
SIZE EVER PRO | 
| 


DUCED, AND THE WORKMANSHIP AS GOOD | 


LAT H . re 
SEND FOR CIRCU LAR, 


Nb HUD WORTH A GL,, 


New and Second-hand Machinery. 


COLD-ROLLED SHAFTINC, 


CAN 
HANCERS, 


PULLEYS, ETC., ETC. 


GEORGE PLACE MACHINERY CO. 


121 Chambers St., New York. 


“Glenwood ‘Station, ” 


Yonkers, N. Y, 














E.P. BULLARD, 14 Dey St., New York. 
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-THE UNIVERSAL CRINDINCGC MACHINE 
MADE BY 


Brown & Sharpe Mfz. Co.,| — 


Providence, R.1I., U. Ss. A. 


TESTIMONIALS, 


Wm. B. Bement & Son, Mfrs. of Machine Tools, Steam Hammers, € 
Callownill and 2ist Sts., Philadelphia, Feby. 13, 1885. 
Brown & Sharpe Mfg. Co., Providence, R. I. 

sentlemen :— Having used one of your smaller Universal Grinding Machines for four years and another of the 
larger size for ne arly two years, it gives us pleasure to say that they produce economically and well all the kinds of 
work for which they are intended and we could not dis- 

pense with them. Yours euly, 

Wm. B. Bement & Son. 


Wm. Sellers & Co., Philadelphia. Feby. 7, 1885. 
Brown & Sharpe Mfg. Co., Providence. R. I 

Gentlemen :—In reply to. your inquiry of the 6th inst., we 
have tosay that we have been using your ‘ * Universal Grind- 
ing Machine” almost constantly since June, 1880, with 
very satisfactory results. We hope to add more to our 
plant as business increases, Yours truly, 

Wm. Sellers & Co. 
Pratt & Whiteey Co., Mfrs. of Machinists’ Too we, 
H artford, Conn.. U.S. A., Feby. 
Brown & Sharpe Mfg. Co, 

Gentlemen :—We have had in use since Ang,, 1882, one 
of your Universal Grinding Machines, and since then have 
bought two more. We find them indispensable in our 
shop. It has become with eek yw tty well understood, that 
there is no way to make a good journal bearing and other 

* cylindrical surfaces,except by grinding. Such a machine 
must be perfect in its construction to answer the purpose, 
We find that these machines respond to all the require- 
ments. Very truly yours, The we & Whitney Co, 

. A. Pratt, Pres’t. 


We have just published a em. on the Construction 
and Useof Universal G rinding} Machines, fully ert a Nae 
sent by Mail on receipt of P. O. money order for $1. 


CAR WHEEL2& AXLE MACHINERY. 
R. R. AND LOCOMOTIVE 
SHOP EQUIPMENTS. 


» 1885. 





DOUBLE AXLE L ATHE. 


NILES TOOL WORKS, 


HAMILTON, OFTIO. 


NEW YORK, 96 Liberty St. 
PHILADELPHIA, 713 Chestnut St. 
CHICAGO, 96 Lake St. 





TRAVELERS 


WITH 


Weston's Differential Pulley Blocks 


ANY CAPACITY. 


The bridge has longitudinal motion on the tracks, and 
the trolley transverse motion on the bridge, so that the 
load may be picked up at any point between the tracks, 
raised to any height, and laid Gown at any other point. 





SOLE MAKERS, 


THE YALE & TOWNE MFG. COMPY. 
STAMFORD, CONNECTICUT. 
New York—Chicago—Philadelphia—Boston. Catalogues on application. 


HAPERS, TURRET LATHES DRILLS 


20 in. ‘pena pruts.s Bg [) BILLS. 





PULLEY BLOCK TRAVELER. 





24 
2g ¢¢ 32 ** Power-feed 


Lopce, Davis & Co. 


CINCINNATI, OHIO, 
te Send for Prices, IT WILL PAY YOU. 


TWENTY-INCH 
LFVER DRILL. 





E. E. CARVIN & CO., 


MANUFACTURERS OF 


' Machinists § Iron Workers’ Tools. 


E. GouLp & Eesrnanor, 
NEWARK, N. 


tk than any other. 
APPLY TO 
MAN 
uw10 
OM 


MOAN 


404 IVGRM @I109 GAAISNTY 


4 
i°) 


“NOLLIGIHXA SNVATHO 
IVSUAAIND 


urns out 20 per sent. more w 
Universal Milling Machine. 


. Tt 
(‘gyno 92g) 
LV UATTIK 


Lathes, Planers, Milling Machines and Drills, 
Special Tools for all kinds of manufacturing to 
order, Gear and Ratk Cutting, Milling and Index 
Drilling to order, 


Nos. 139 to 143 CENTRE ST.,NEW YORK, 


AMERICAN MACHINIST 


‘Decemprr 25, 1886 


THE PRATT & WHITNEY co. 


SS Hartford, Connecticut. 
Manu FACTURE STANDARD SIZE 


Gvlindsioal wad Caliogt Gauges, 


And End Measure Test Pieces. 


Reamers, Chucking and Shell 
Reamers, Arbors and Steel Mandrels, Corundum Wheels, Cushe ~ 
man’s Patent Combination Lathe Chuck, 


CHARLES H. BESLY & CO., Western Agents, 175 Lake St., Chicago, IIl., U.S.A. 


The Billings & Spencer Co., Hartford, Ct. 


MANUFACTURERS OF 


DROP FORGINGS IN COPPER, IRON OR STEEL. 


Pure} Copper Commutator Bars for Electric Motors or 
Generators, Steel Commutator Rings and Nuts. 
Steel Wrenches and Eye Bolts, 


e 











DROP FORGING FROM PURE COPPER 
HE BILLINGS &SPENCER.CO HARTFORD. GONN. 








WARNER & SWASEY, cir? 
% CLEVELAND, For Immediate Delivery. 


AXLE LATHES 


for Turning Car and Locomotive Axles. 


LATHE 


for Turning Steel Tired and Chilled Cast 
Iron Car Wheels, two at same time 
without removal from axle, 


POND MACHINE TOOL (0. 


For IRON and BRASS WORK. 
Illustrated Catalogue on application. 





MANUFACTURERS OF 


STEEL and IRON WORKING 


MACHINE TOOLS. 


WORCESTER, MASS. 





MANUFACTURER OF 
FROM 16 to 48 IN. SWING. 
on application. 


GEO. W.FIFIELD,- 


Cuts, Photographs and Prices furnished 





GEAR WHEELS & GEAR CUTTING. | 


Send for Catalogue D. 
GEORGE B. GRANT, 
666 Beverly Street, Boston. 


KEY SEATING MACHINED | 


20 in. Drills a specialty. 


Our 20 in, Drill is a heavy sub 
stantial tool, made for service, has 
steel shaftgand spindle, Gears and 
racks cut from the solid and have 
all modern improvements, are made 
by special machinery, and sold very 
ow. 

Our Key Seating Machine 
wiilsave enough inv days’ use to pay 
first cost; no shop can afford toda 
without one, We have now ready for 
prompt shipment,both Key Seat Ma 
chines and 20 in. Dri Send fcr 


rills, 
W.P. DATIS, North Bloomfield, N.Y. 


THE BUFFALO STEEL FOUNDRY, °°ny-” 


ORDERS AND CORRESPONDENCE | PRATT & I, bt MMi 8 
SOLICITED. roprietors. 


. M. ALLEN, PRESIDENT. 
Vv. B. FRANKLIN, Vicre-PREsIDENT. 
B. Prerce, 


SECRETARY. 








For New Beduced 
PRICE List, Write 


THE 


Lathes, F 
Planers syxa0"- 


' “my camore & Webster St.,Cincinnati,Q, 














The Stiles Machinist Tool Crinder: 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 


—-MANUFACTURED BY— 


THE STILES & PARKER PRESS C0. 


MIDDLETOWN, CONN. 
Branch Works and Office: 
203, 205, 207 Centre Street,"corner of Howard, New York, 


J.M.CARPENTER: wee iiiititii : Tosin$ 





PAWTUCKET.R.1I. _ _ 





